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Preface 

The  Bureau  of  Land  Management  each  year  requires  data  collection  and  analysis 
and  technical  consulting  services  of  its  sister  agency,  the  U.S.  Geological 
Survey.  For  fiscal  year  1984  services  are  requested  of  the  GS's  Water 
Resources  Division. 

The  Work  Plan  includes  both  Federal  Coal  Management  Program  (abbreviated  CMP 
in  summaries)  and  non-CMP  work  items.  Non-CMP  work  items  are  identified  by  a 
separate  BLM  appropriation  code  included  in  each  work  item  description. 
Agency  technical  contacts  for  the  1984  BLM/GS  contract  are  as  follows: 

Bureau  of  Land  Management 

Denver  Service  Center 

Bruce  Van  Haveren  (Hydrologist),  Contracting  Officer's  Authorized 
Representative,  (FTS  234-2374). 

U.S.  Geological  Survey 

Water  Resources  Division 

Donald  A.  Goolsby,  Regional  Energy  Coordinator,  Central  Region 
(FTS  234-4118) 

Donald  L.  Coffin,  Regional  Program  Officer,  Central  Region 
(FTS  234-4118) 
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SUMMARY  OF  BLM  FUNDS 

WATER  RESOURCES  DIVISION 

1984 


State 

CMP 

(4340) 

Total 

Alabama 

$180,000 

$180,000 

Arizona 

$     8,620 

8,620 

Arkansas 

39,900 

39,900 

Cal  i  form'  a 

68,000 

68,000 

Colorado 

212,000 

118,725 

330,725 

Idaho 

31 ,376 

31  ,376 

Montana 

285,000 

285,000 

Nevada 

19,050 

19,050 

New  Mexico 

75,000 

75,000 

North  Dakota 

11,000 

11,000 

Oklahoma 

56,500 

56,500 

Oregon 

24,200 

24,200 

Utah 

493,540 

493,540 

Virginia 

70,000 

70,000 

West  Virginia 

140,000 

140,000 

Wyomi  ng 

376,000 

376,000 

Denver  Service 

Center     30,000 

30,000 

TOTALS 

$1  ,968,940 

$269,971 

$2,238,911 

ANNUAL  WORK  PLAN 

USGS  WATER  RESOURCES  DIVISION  AND  BLM 
Fiscal  Year  1984 


AUTHORITY 

The  General  Agreement  between  the  Bureau  of  Land  Management  (BLM)  and  the 
Geological  Survey  (GS),  dated  August  15,  1974,  is  considered  the  basis  for 
this  Work  Plan. 

PURPOSE 

The  purpose  of  this  Work  Plan  is  to  specify  the  nature  and  amount  of 
assistance  to  be  provided  by  the  GS  to  BLM  during  FY  84. 

SCOPE 

This  work  plan  includes  hydro! ogic  services  to  be  provided  by  the  GS  to  BLM  in 
fiscal  year  1984  in  the  States  of  Alabama,  Arizona,  Arkansas,  California, 
Colorado,  Idaho,  Montana,  Nevada,  New  Mexico,  North  Dakota,  Oklahoma,  Oregon, 
Utah,  Virginia,  West  Virginia,  and  Wyoming. 

The  GS  will  provide  the  services,  including  personnel,  equipment,  supplies, 
and  facilities,  to  conduct  water  resources  investigations  in  areas  designated 
by  the  BLM.  Services  will  include  installation,  operation,  and  maintenance  of 
surface-water  gages,  ground-water  wells,  and  climate  stations,  water-quality  - 
data  collection  and  analysis, 

PROCEDURE 

Fiscal  year  1984  is  the  tenth  year  of  this  cooperative  effort.  Some  work  that 
began  in  earlier  fiscal  years  will  be  continued  in  fiscal  year  1984,  while 
some  projects  may  be  dropped.  New  studies  will  begin  in  fiscal  year  1984, 
some  of  which  will  carry  into  fiscal  year  1985  and  beyond.  These  decisions 
will  be  made  in  joint  meetings  among  the  GS  District  and  BLM  State  offices  and 
the  Denver  Service  Center.  The  annual  work  plan  is  developed  by  the  Denver 
Service  Center  after  negotiations  with  BLM  field  offices  to  determine  needs 
and  GS  field  offices  to  determine  capabilities,  recommended  hydrologic 
procedures,  and  for  coordination  with  other  studies  conducted  by  the  GS  in 
other  programs.  The  development  of  budgets  takes  into  account  the  program 
needs  of  both  agencies  and  funds  available  to  meet  those  needs.  When  mutual 
interests  are  strong,  funds  from  both  agencies  are  applied.  Funds  tabulated  in 
the  work  order,  however,  represent  only  those  from  BLM. 

Field  investigative  procedures  will  be  standard  GS  water  resources 
investigation  techniques. 
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REPORTS 

Reporting  will  generally  be  standard  GS  report  procedures  with  some  deviations 
that  are  detailed  in  the  Annual  Work  Plan. 

Semiannual  progress  reports  will  be  prepared  by  each  Water  Resources  Division 
district  and  routed  through  the  Central  Region  to  the  Contracting  Officer's 
Authorized  Representative  (BLM).  Due  dates  for  these  reports  will  be  April 
30,  1984,  and  September  30,  1984.  The  GS  will  provide  the  appropriate  BLM 
State  Office  with  a  copy  of  each  progress  report. 

Prior  to  publishing  any  work  involving  BLM  funds,  the  GS  will  forward  copies 
of  the  report  to  the  Contracting  Officer's  Authorized  Representative  and  to 
the  appropriate  BLM  State  Office  contact  for  review  and  approval. 

FUNDING 

The  BLM  will   provide  funds  to  the  GS  to  cover  all   authorized  work  listed  in 
this  work  plan,  not  to  exceed  $2,238,911   in  FY  84.     Billing  will   be  through 
Standard  Form  1081,  which  will   be  current  as  of  the  beginning  of  the  quarter 
during  which  the  interagency  agreement  is  signed.     Subsequent  bills  will   be 
issued  at  3-month  intervals  except  during  the  last  quarter  when  bills  will   be 
submitted  at  1-  to  2-month  intervals.     An  equivalency  table  relating  BLM 
projects  and  GS  projects  will   be  provided  quarterly  by  the  GS  as  will   an 
itemized  listing  of  costs  by  GS  project.   The  GS  will   consider  this  account  a 
reimbursable  account. 
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Alabama 


ALABAMA 

SUMMARY  OF  FUNDS   (FY  84) 
WATER  RESOURCES  DIVISION 

Southern  Appalachian  Region 
Project  CMP     Funding 


Surveillance  of  Hydrologic  $120,000 

Changes  Resulting  from  Mining  of 
Federal  Coal  in  the  Warrior  Coal 
Field,  Alabama 

Watershed  Modeling  of  Potential  60,000 

Federal   Coal   Mining  Areas  in 
North-Central   Alabama 


TOTAL  $180,000 

Total   for  State  of  Alabama:     $180,000 


ALABAMA 


G.  Curtis  Jones,  BLM,  ESO  Director  (FTS  235-2833) 

Jerry  Coal  gate,  BLM,  ESO  Technical  Investigations  Coordinator  (FTS  235-2868) 

C.A.  (Jerry)  Pascale,  WRD  District  Chief  (FTS  229-2957) 

I.  Surveillance  of  Hydro! ogic  Changes  Resulting  from  Mining  of  Federal  Coal 
in  the  Warrior  Coal  Field,  Alabama 

Robert  Kidd,  WRD  Project  Chief  (FTS  229-  2976) 

Since  1976,  basic  data  on  quality  and  quantity  of  water  resources  provided  by 
this  project  have  been  used  for  direct  input  in  BLM's  coal-lease  documents. 
The  Tuscaloosa  BLM  office  is  using  the  data  from  this  project  in  their  land 
management  documents.  Methodology  based  on  regression  equations  generated  by 
the  project  will  be  used  to  estimate  probable  impacts  for  different  leasing 
alternatives  .  The  "Surveillance"  project  also  provides  basic  data  needed  to 
drive  the  Precipitation  Runoff  Modeling  System  (PRMS)  model. 

A.  Location:  The  Warrior  Coal  Field  in  Tuscaloosa,  Fayette,  Walker,  and 
Jefferson  Counties,  Alabama. 

B.  Objective:  Collect  and  interpret  basic  data  on  water  resources  to  aid 
the  Bureau  of  Land  Management  (BLM)  in  its  responsibility  for  pre- 
paring Environmental  Impact  Statements  (EIS). 

C.  Procedures:  Standard  U.S.  Geological  Survey  methods  will  be  used  to 
collect  streamflow,  water  quality,  ground  water,  and  precipitation 
data. 

1 .  Surface  Water 

a.  Collect  streamflow  and  water  quality  data  monthly  at  9  sites. 

b.  Use  regression  equations  to  determine  water  quality  impacts 
that  will  occur  as  a  result  of  mining. 

c.  Make  seepage  runs  in  selected  basins. 

2.  Ground  Water 

a.  Water-level  measurements  and  water  sample  collections  will  be 
made  in  7  selected  wells  near  concentrations  of  Federal 
mineral  ownership  (FMO). 

b.  Where  wells  are  located  near  mines,  a  correlation  between 
mining  and  ground  water  impacts  will  be  made  as  data  becomes 
available. 

c.  Collect  soil  moisture  samples  in  selected  basins. 
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3.  Sediment 

a.  Sediment  data  will  be  collected  at  selected  sites. 

b.  Regression  equations  will  be  used  to  estimate  the  magnitude  of 
impact  sediment  will  cause  as  a  result  of  mining. 

4.  General 


a.  Maintain  a  network  of  7  rain  gages  for  precipitation  data. 

b.  Tabulate  and  interpret  on  a  current  basis  all  data  collected 
as  a  part  of  the  project  and  similarly  related  projects  in  an 
effort  to  improve  techniques  for  predicting  effects  of  mining 
on  the  hydrology. 

c.  Contract  aerial  photography  to  define  degree  of  mining  and 
land  use  changes  in  principal  basins  monitored  and  other  land 
under  Federal  mineral  ownership. 

d.  Coordinate  with  other  agencies  to  avoid  data  collection 
duplication  and  to  inform  them  of  project  objectives  and 
activities. 

D.  Report  Products:  All  collected  data  will  be  placed  in  computer 
storage  on  an  ongoing  basis  and  will  be  published  in  the  annual  data 
reports  entitled  "Water  Resources  Data  for  Alabama."  An  interpretive 
report  on  the  hydrology  of  the  study  area  and  covering  the  period  of 
data  collection  from  October  1981  through  September  1983  will  be 
written  by  September  30,  1984.  The  report  will  define  present  hydro- 
logic  conditions  and  effects  of  mining  on  hydrology.  Where  feasible, 
project  findings  will  be  incorporated  into  papers  prepared  for  presen- 
tation to  other  government  agencies,  universities,  and  professional 
organizations.  Short  memorandum  reports  containing  basic  hydro! ogic 
data  in  specific  basins  will  be  produced  in  response  to  requests  from 
BLM  hydro! ogists. 

E.  Relationship  to  Other  Studies:  The  hydro! ogic  surveillance  effort  is 
coordinated  with  2  fully  instrumented  basins  in  area  of  FMO  supported 
by  USGS  federal  coal  hydrology  funding.  Interpretation  of  hydrology 
and  techniques  to  transfer  data  to  ungaged  basin  in  coal -lease  areas 
of  the  Warrior  coal  field  will  make  use  of  all  available  data  from  all 
projects  in  the  area.  Data  collected  by  this  project  is  also  used  by 
the  PRMS  Modeling  Group  in  Lakewood,  Colorado. 

F.  Progress:  Reports  published-- 

Knight,  Alfred  L.,  and  Newton,  J.G.,  1977,  Water  and  related  problems 
in  coal  mine  areas  of  Alabama:  U.S.  Geological  Survey  Water- 
Resources  Investigations  76-130,  52  p. 


Puente,  Celso,  and  Newton,  J.G. ,  1979,  Effects  of  surface  coal  mining 
on  the  hydrology  of  Crooked  and  Turkey  Creek  basins,  Jefferson  County, 
Alabama:     U.S.   Geological   Survey  Water  Resources  Investigations  79-91, 
39  p. 

Puente,  Celso,  Newton,  J.G.,  and  Hill,  T.J.,  1980,   Hydrology  of 
selected  basins  in  the  Warrior  Coal   Field,  Alabama--A  progress 
report:     U.S.   Geological   Survey  Water-Resources  Investigations  80-22, 
62  p. 

Puente,  Celso,  Newton,  J.G.,  and  Bingham,  R.H.,  1982,  Assessment  of 
hydrologic  conditions  in  potential   coal -lease  tracts  in  the  Warrior 
coal   field,  Alabama:     U.S.   Geological   Survey  Water  Resources 
Investigations  Open-File  Report  81-540. 

Kidd,   Robert  E.,  and  Hill,  Thomas  J.,  1982,  A  summary  of  selected 
publications,  project  activities  and  data  sources  related  to  hydrology 
in  the  Warrior  and  Plateau  coal   fields  of  Alabama:     U.S.  Geological 
Survey  Water  Resources   Investigations  Open-File  Report  82-913. 

G.     Distribution  of  Funds: 

Salaries  $  50,000 

Travel  2,000 

Aerial    Photography  3,500 

Data  Processing  1,500 

Laboratory  Services  60,900 

Equipment  &  SuDplies  2,100 

Total  $120,000 

II.     Watershed  Modeling  of  Potential   Federal   Coal  Mining  Areas  in 
North-Central   Alabama 

Robert  Kidd,  WRD  Project  Chief  (FTS  229-  2976) 

Small   basin  watershed  modeling  using  the  Precipitation  Runoff  modeling  system 
(PRMS)   in  the  Warrior  Coal   Field  has  been  in  progress  since  September  1979. 
The  objective  of  the  modeling  project  is  to  provide  BLM  field  hydrologists 
with  a  tool   that  will   permit  transfer  of  data  from  gaged  basins  to  ungaged 
basins  and  that  will   also  assist  in  making  predictions  about  the  hydrologic 
impacts  of  surface  mining.     The  BLM  hydrologist  will   then  be  in  a  position  to 
make  interpretations  and  supportable  recommendations  to  the  land  managers. 

Recent  national   emphasis  on  developing  new  sources  of  energy  has  resulted  in 
an  acceleration  of  the  coal   leasing  program  in  Alabama.   This  acceleration 
emphasizes  the  basic  problem  of  developing  sufficient  information  upon  which 
to  base  reclaimability  and  related  hydrologic  decisions  with  wery  limited  time 
and  money. 

A.     Location:     The  Warrior  Coal   Field  in  Tuscaloosa,  Fayette,  and  Walker 
Counties. 


B.  Objectives:  The  objectives  of  this  project  are:  (1)  to  test  the 
transferability  of  the  calibrated  PRMS  model  to  watersheds  underlain 
chiefly  by  the  Coker  Formation,  (2)  to  calibrate  the  rainfall -runoff 
model  for  simulating  streamflow  in  basins  underlain  primarily  by  the 
Pottsville  Formation,  and  (3)  to  apply  the  PRMS  model  to  actual  coal- 
lease  tracts  as  requested  by  BLM  hydrologists,  and  (4)  develop 
regionalized  variables. 

C.  Procedures: 

1.  To  test  the  PRMS  model  transferability  in  a  "Coker  Type"  hydro- 
logical  environment  and  in  a  Pottsville  hydrologic  environment. 

2.  To  calibrate  the  model  for  basins  underlain  chiefly  by  the 
Pottsville  Formation,  monitoring  will  continue  as  part  of  the 
Surveillance  Project  in  Bear  Creek  basin,  representing  an  unmined 
area,  and  in  Blue  Creek  basin,  representing  a  mined  area. 

3.  The  Hydrologic  Surveillance  Project  will  supplement  these 
stations  with  5  continuous  surface  water  sites  and  14  recording 
rain  gages.  Seepage  runs  and  soil  moisture  data  will  be 
collected  in  each  of  the  basins. 

4.  Apply  the  PRMS  model  in  daily  mode  to  selected  BLM  coal -lease 
tracts  as  requested  by  BLM  hydrologists. 

D.  Report  Products:  Data  collected  through  this  project  will  be  placed 
in  computer  storage  and  be  available  to  other  agencies  and  organiza- 
tions. An  administrative  report  of  progress  will  be  prepared  by 
September  30,  1984. 

E.  Relationship  to  Other  Studies:  This  project  is  closely  coordinated 
with  the  PRMS  Modeling  Group  in  Lakewood,  Colorado.  The  Modeling 
Group,  using  data  from  the  Alabama  Surveillance  Project,  has 
developed  a  basic  model  that  is  being  used  throughout  the  country  by 
the  U.S.  Geological  Survey  in  coal-lease  areas. 

F.  Progress:  The  daily  mode  of  the  PRMS  was  applied  to  BLM  coal -lease 
tracts  evaluated  in  the  BLM  Draft  Southern  Appalachian  Coal  Region 
EIS  released  June,  1983. 

A  report  documenting  the  calibration  and  optimization  of  the  model  is 
now  in  preparation. 

G.  Distribution  of  Funds: 

Salaries  $  49,000 

Travel  1 ,800 

Data  Processing  8,200 

Equipment  and  Supplies  1 ,000 

Total  $  60,000 


Arizona 


ARIZONA 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Project  Watershed  (4340) 

Streamflow  Gaging  of  Burro                $  8,620 
Creek  

Total  $  8,620 

Total  for  the  State  of  Arizona:  $8,620 


ARIZONA 


Dean  Bibles,  BLM  State  Director  (FTS  261-3873) 

Dan  McGlothlin,  BLM  Technical  Investigations  Coordinator  (602-581-1996) 

Robert  D.  Mac  Nish,  WRD  District  Chief  (FTS  762-6671) 


I.  Operation  and  Maintenance  of  One  Gaging  Station  (4704-00100) 
Fred  C.  Boner,  WRD  Project  Chief  (FTS  762-6671) 

A.  Location:  Burro  Creek  at  old  U.S.  93  bridge,  near  Bagdad. 

B.  Data  Collection:  Began  in  August,  1980. 

C.  Reports:  To  be  published  in  the  USGS  "Water  Resources  Data  for 
Arizona." 

D.  Funding: 

Salaries  $  7,820 

Travel  800 

Total         $  8,620 
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Arkansas 


ARKANSAS 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Western  Interior  Coal  Region 


Project  CMP  Funding 

Hydro! ogic  Reconnaissance  in  $  39,900 
Areas  of  Known  Mineral 
Deposits  of  the  Ouachita 

National  Forest,  Arkansas  

Total  $  39,900 


Total  for  the  State  of  Arkansas:  $  39,900 


ARKANSAS 


G.  Curtis  Jones,  BLM  State  Director  (FTS  235-2833) 

Jerry  Coal  gate,  BLM  Technical  Investigations  Coordinator  (FTS  235-2868) 

E.  E.  Gann,  WRD  District  Chief  (FTS  474-2246) 

I.  A  Hydrologic  Reconnaissance  in  Areas  of  Known  Mineral  Deposits  of 
the  Ouachita  National  Forest,  Arkansas 

Charles  T.  Bryant,  WRD  Project  Chief  (FTS  474-2810) 

A.  Location:  The  study  area  is  located  in  the  Ouachita  National  Forest 
in  western  Arkansas  and  includes  all  or  parts  of  Scott,  Yell,  Perry, 
Polk,  Montgomery,  and  Garland  counties. 

B.  Objective:  The  general  objective  is  to  define  the  existing  ground 
water  and  surface-water  conditions  in  potential  mining  areas. 

C.  Procedures:  Standard  U.S.  Geological  Survey  methods  will  be  used  to 
collect  streamflow,  water  quality,  and  ground-water  data. 

1 .  General 


a.  Research  all  sources  relating  to  mineral  deposits  in  order  to 
define  potential  hydrologic  problem  areas  in  the  event  of 
mining. 

b.  These  sources  include  but  are  not  limited  to  U.S.  Geological 
Survey,  Arkansas  Geologic  Commission,  Bureau  of  Mines,  Bureau 
of  Land  Management,  and  U.S.  Forest  Service. 

2.  Groundwater 

a.  Water-level  measurements  and  water  sample  collections  will  be 
made  at  approximately  10  wells  near  known  mineral  deposits  on 
federal  land. 

b.  Water  samples  will  be  analyzed  for  common  constituents  and 
trace  metals  (attachment  A  contains  a  list  of  parameters). 

3.  Surface  Water 

a.  Collect  streamflow  and  water  samples  during  moderate  to 
low-flow  periods  at  approximately  15  sites. 

b.  Collect  streamflow  and  water  samples  during  storm  events  at 
approximately  5  sites. 

c.  Water  samples  will  be  analyzed  for  common  constituents, 
suspended  sediment,  and  trace  metals. 
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Report  Products:  All  collected  data  will  be  placed  in  computer 
storage  on  an  ongoing  basis  and  will  be  published  in  the  annual  report 
entitled  "Water  Resources  Data  for  Arkansas."  A  water-resources 
investigations  report  describing  the  study  area,  areas  of  known 
mineral  deposits,  sampling  site  locations  and  descriptions,  and  all 
past  and  present  data  available  from  the  study  area  will  be  presented 
in  STOP  format. 

Distribution  of  Funds: 


1984  FY 


Salaries 

Travel 

Data  processing 

Laboratory  services 

Equipment  and  supplies 


Total 


$  24,000 

1 

,000 

500 

13 

,500 

900 

$  39 

,9U0 
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Attachment  A 


Stream  discharge 

Calcium,  dissolved 

Magnesium,  dissolved 

Potassium,  dissolved 

Silica,  dissolved 

Sodium,  dissolved 

Chloride,  dissolved 

Fluoride,  dissolved 

Sulfate,  dissolved 

Residue  on  evaporation 

Alkalinity,  total 

pH 

Specific  Conductance 

Suspended  Sediment  concentration 

Suspended  Sediment,  .062  split  (surface  water  only) 

Residue  on  evaporation,  dissolved  @  180°  C 

Aluminum,  total 

Barium,  total 

Boron,  total 

Cadmium,  total 

Chromium,  total 

Cobalt,  total 

Copper,  total 

Iron,  total 

Lead,  total 

Manganese,  total 

Molybdenum,  total 

Nickel ,  total 

Silver,  total 

Strontium,  total 

Zinc,  total 

Uranium,  total 

Antimony,  total 

Arsenic,  total 

Mercury,   total 

Selenium,  total 
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California 


CALIFORNIA 


SUMMARY  OF  FUNDS  (FY  84) 
WATER  RESOURCES  DIVISION 


Project  Watershed  Funds  (4340) 


Streamflow  records  $  18,000 

Mono  Basin  Ground  Water  Investigation  50,000 

Total  $  68,000 

Total   for  State  of  California:     $68,000 


13 


CALIFORNIA 


Edward  L.  Hastey,  BLM,  State  Director  (FTS  468-4676) 

Mark  Blakeslee,  BLM,  Technical  Investigations  Coordinator  (FTS  468-4701) 

Timothy  J.  Durbin,  WRD  District  Chief  (FTS  468-4606) 

I.  Streamflow  Records 

A.  Location:  San  Bernardino  and  Riverside  Counties,  California 

B.  Objective:  To  maintain  continuous  streamflow  records  at  two  gaging 

stations: 

10252550  Caruthers  Creek  near  Ivanpah 
10254050  Salt  Creek  near  Mecca 

The  stations  supply  water  resources  data  in  the  Bristol  Lake  and 
Sal  ton  Sea  basins. 

C.  Report  Products:  Streamflow  data  are  published  in  the  annual  report 
series  "Water  Resources  Data  for  California." 

D.  Distribution  of  Funds: 

For  operation  and  maintenance  of  gages, 

including  data  storage  and  reporting        $18,000 

II.  Mono  Basin  Ground  Water  Investigation 

A.  Location:  Mono  Basin,  California. 

B.  Objectives:  Collect  data  defining  aquifers  within  the  Mono  Basin  and 
develop  a  conceptual  model  to  predict  spring  flow  and  water  table 
response  to  continued  water  diversions  from  streams  draining  into 
Mono  Lake. 

C.  Procedures:  Work  has  already  been  conducted  to  determine  lake 
evaporation  and  estimate  ground  water  inflow  to  the  lake.  This  final 
phase  will  involve  installing  piezometers  to  better  define  aquifers. 
A  conceptual  model  will  then  be  developed  from  all  available 
information. 

D.  Reports:  A  model  and  a  report  will  be  submitted  to  BLM  as  mutually 
agreed  upon  with  the  USGS. 
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E.  Relationship  &  Other  USGS  Studies:  USGS  has  been  conducting  numerous 
investigations  over  the  past  few  years  in  the  Mono  Basin.  These 
previous  efforts  will  be  an  integral  part  of  the  final  report  and  any 
conceptual  model  which  is  developed.  Other  entities  such  as  the  Los 
Angeles  Dept.  of  Water  and  Power,  State  agencies  and  the  University 
of  California  have  also  been  collecting  data  which  will  also  aid  in 
development  of  the  planned  report. 

F.  Distribution  of  Funds:  $  50,000 
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Colorado 


COLORADO 

SUMMARY  OF  FUNDS  -  FY  84 

WATER  RESOURCE  DIVISION 


Project  No. CMP Salinity Other 

Modeling  Dissolved  Solids  in  the     $  40,000 
Yampa  River  (CO-173-1) 

Dissolved  Solids  Model  Appliation       7,000 
to  Evaluate  Cumulative  Hydrologic 
Impacts  of  Mining  in  Middle  Creek, 
Fish  Creek,  and  Trout  Creek  Basins 
for  Green  River  -  Hamsfork  EIS 
(CO-173-2) 

Yampa  River  Synoptic  Water  Quality     45,000 
(CO-113) 

Hydrology  of  Durango  Field  (CO-174-1)   40,000 

Regionalized  Flow  Characteristics      20,000 
(CO-171) 

Hydrologic  Characterization  -  North     30,000 
Park  (C0-117) 

San  Juan  Synoptic  Water  Quality        30,000  $  30,000 

(C0-174-2) 

Salt  Creek  Salinity  Control  Project  $21,600 

Operation  of  BLM  Stations  -  San  Luis  33,925 

Valley 

Hydrologic  Investigation  of  Badger  Creek  16,200 

Hydrologic  Information  for  Surface-  and  17,000 

Ground-Water  Resources  in  Western 
Colorado 


Totals        $212,000       $21,600  $97,125 

Total  for  the  State  of  Colorado:  $330,725 
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COLORADO 

Robert  Moore,  BLM  Acting  State  Director  (FTS-837-4325) 

Rhio  Jackson,  BLM  Technical  Investigations  Coordinator  (FTS-234-2855) 

James  F.  Blakey,  WRD,  District  Chief  (FTS-234-5092) 

I.  Modeling  Impacts  of  Surface  Mining  on  Dissolved  Solids  in  the  Yampa 
River,  Colorado  (CO-173-1) 

Randolph  S.  Parker,  WRD  Project  Chief  (FTS  234-3487) 

A.  Location:   Routt  and  Moffat  Counties,  Colorado. 

B.  Objective:  The  objectives  of  this  study  are:   (1)  to  modify 
and  calibrate  the  relationship  of  existing  dissolved  solids 
with  discharge  for  the  tributary  system  of  the  Yampa  River 
above  Maybell,  Colorado,  and  (2)  to  assess,  through  model 
simulation,  potential  increases  in  dissolved  solids  of 
streams  as  a  result  of  increasing  levels  of  mining. 

C.  Approach:  The  model  to  be  used  routes  an  input  quantity  of 
streamflow  and  dissolved  solids  from  the  upstream  end  to  the 
downstream  end  of  each  stream  reach  while  algebraically 
accounting  for  gains  and  losses  of  streamflow  and  dissolved 
solids  within  the  stream  reach.  As  such,  the  model  is  basic- 
ally an  accounting  system  used  to  identify  the  water  and 
chemical  balance  in  a  downstream  direction  through  the  trib- 
utary system.  The  model  approach  has  been  previously  used  in 
assessments  on  the  Tongue  River  in  southeastern  Montana. 

Primarily,  existing  data  will  be  used  to  modify  and  calibrate 
the  model  to  existing  conditions.  However,  if  the  initial 
data  collation  and  model  runs  indicate  a  lack  of  data  for 
specific  land  uses,  miscellaneous  discharge  and  water-quality 
measurements  will  be  made  to  obtain  necessary  information.   In 
the  simulation,  all  or  portions  of  Federally  owned  coal  in  the 
study  area  will  be  considered  potentially  available  for 
mining.  Existing  data  will  be  analyzed  and  any  additional 
data  collected  during  FY  84. 

D.  Report  Products:  A  report  will  be  completed  by  September  1984 
detailing  the  model  and  the  results  of  predicting  cumulative 
impacts  of  mining  on  dissolved  solids. 

E.  Distribution  of  Funds: 

Salaries  $31,500 

Travel  600 

Water  quality  lab  analysis  0 
Modeling  (including  data  storage 

and  retrieval)  8,000 

Total  $40,000 
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II.  Dissolved  Solids  Model  Application  to  Evaluate  Cumulative  Hydrologic 

Impacts  of  Mining  in  Middle  Creek,  Fish  Creek,  and  Trout  Creek  basins  for 
Green  River  -  Hamsfork  EIS  (CO-173-2) 

Randolph  S.  Parker,  WRD,  Project  Chief  (FTS  234-3487) 

A.  Location:  Routt  and  Moffat  Counties,  Colorado. 

B.  Objective:  The  objective  of  this  short-term  study  is  to  provide 
assistance  to  the  BLM  in  evaluating  impacts  that  various  types  of  mine 
development  may  have  on  surface-water  flow  and  quality. 

C.  Approach:  Baseline  conditions  reflecting  existing  mining  impacts  on 
the  surface-water  hydrologic  system  in  Middle,  Fish,  and  Trout  Creeks 
have  been  modeled  by  Parker  and  Norris  (1983).  The  model  is  calibrated 
to  actual  streamflow  and  salinity  (dissolved  solids)  data  from  specific 
points  in  the  basin.  The  model  routes  an  input  quantity  of  streamflow 
and  dissolved  solids  through  a  stream  reach  while  algebraically 
accounting  for  flow  and  salinity  gains  or  losses  in  the  reach. 

For  this  specific  application,  the  Bureau  of  Land  Management  will 
provide  estimates  of  mine  discharge  and  salinity  concentrations  for 
mines  which  could  ultimately  be  developed  as  a  result  of  Federal  coal 
leasing  programs.  These  data  will  be  incorporated  into  the  model  and 
projections  made  of  flow  and  salinity  loads  at  locations  downstream 
from  the  proposed  mine  sites. 

D.  Report  Products:  Model  run  results  and  assumptions  will  be  transmitted 
to  the  BLM  via  a  cover  memorandum  from  the  U.S.  Geological  Survey. 

BLM  hydrologists  will  compare  projected  mine  drainage  impacts  on 
downstream  water-quality  conditions  to  existing  water-quality  standards 
The  model  results  and  comparisons  will  be  described  by  BLM  in  either 
the  final  Green  River-Hamsfork  EIS  or  the  Little  Snake  Resource  Area 
Management  Plan. 

E.  Distribution  of  Funds: 


Salaries     $4,500 
Computer      2,500 


Total   $7,000 


Parker,  R.  S.,  and  Norris,  J.  M.,  1983,  Simulated  effects  of  anticipated  coal 
mining  on  dissolved  solids  in  selected  tributaries  of  the  Yampa  River, 
northwestern  Colorado.  U.S.  Geological  Survey  Water  Resources  Investigations 
83-4084,  66  p. 
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III.  Yampa  River  Synoptic  Water  Quality  (CO-113) 

Randolph  S.  Parker,  WRD  Project  Chief  (FTS  234-3487) 

A.  Location:  Routt  and  Moffat  Counties,  Colorado. 

B.  Objectives: 

1.  To  collect  streamflow  and  dissolved  chemistry  data  for 
approximately  20  small  watersheds  throughout  the  area  north 
of  the  Yampa  River. 

2.  To  compare  water-chemistry  relationships  already  developed 
for  the  areas  south  of  the  Yampa  River. 

3.  To  identify  regions,  if  they  exist,  of  homogeneous  water 
chemistry  for  dissolved  consituents,  based  on  comparisons 
made  in  objective  2. 

4.  To  evaluate  the  instantaneous  discharges  obtained  at  the 
sampling  sites  in  order  to  identify  homogeneous  area  of 
surface  water  characteristics  (mean  and  low  flows)  and  to 
aid  in  determining  the  need  for  a  continuous  gaging  pro- 
gram. 

5.  Utilize  data  to  support  Yampa  River  salt-load  model 
(C0-173). 

Intensive  water-quality  monitoring  has  been  done  south  of  the 
river  in  the  Yampa  Valley.  General  water-quality  relations 
are  being  derived  for  this  area.  There  is  now  interest  in 
coal  mining  north  of  the  river.  In  addition,  the  Bureau  of 
Land  Management  is  now  evaluating  the  whole  Green  River- 
Hamsfork  Coal  Area  for  potential  coal  leasing.  At  present, 
there  is  little  water-quality  data  available  to  evaluate  the 
water  quality  north  of  the  river  or  to  compare  with  relations 
derived  for  the  south  valley  of  the  Yampa.  Reconnaissance 
sampling  is  needed  to  provide  the  necessary  data. 

C.  Approach:  Data  collected  will  be  instantaneous  discharge, 
field  parameters,  and  the  major  dissolved  ions.  Sampling  will 
be  repeated  at  each  site  to  obtain  approximately  eight  samples 
at  various  discharges.  Regression  relations  between  specific 
conductance  and  each  dissolved  constituent  for  each  site  will 
be  developed.  These  relations  will  be  used  to  characterize 
the  temporal  and  spatial  variations  of  water  quality  within 
the  study  region.  By  combining  with  available  data  south  of 
the  Yampa  River,  the  regression  relationships  will  be  region- 
alized, possibly  as  a  function  of  geology,  climate,  and  land 
use.  This  regionalization  approach  will  allow  BLM  and  other 
land  or  water  managers  to  estimate  ranges  of  water  quality 
concentrations  for  ungaged  watersheds. 
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Low-flow  measurements  at  the  miscellaneous  sites  will  be 
correlated  to  flows  from  a  long-term  gaging  record  in  the 
region.  Statistical  tests  will  be  made  to  determine  if  flow 
characteristics  can  be  transferred  from  the  gaging  station  to 
the  miscellaneous  sites.  Based  on  this  analysis,  the  need  for 
additional  gaging  stations  in  the  region  can  be  assessed. 

D.  Report  Products:  A  data  report  will  be  written  at  the  com- 
pletion of  data  collection  in  December  1983.  An  interpretive 
report  on  the  water-quality  characteristics  of  the  area  will 
be  completed  by  the  end  of  FY  1984. 

E.  Distribution  of  Funds: 

Salaries  $35,100 

Travel  1,500 

Laboratory  2,400 

Computer  6.000 

Total  $45,000 


IV.   Hydrology  of  the  Durango  Coal  Field  (CO-174-1) 
Tom  Brooks,  WRD  Project  Chief  (FTS  322-0302) 

A.  Location:  The  study  area  is  the  Known  Coal  Resource  Leasing 
Area  (KCRLA)  inclusive  of  the  Durango  field  in  parts  of 
Archuleta,  La  Plata,  and  Montezuma  Counties,  Colorado. 

B.  Objective:  The  general  objective  is  to  define  the  existing 
ground-water  and  surface-water  conditions  in  the  study  area. 
Specific  objectives  are: 

1.  Research  all  available  ground  water  related  data  from  U.S 
Geological  Survey,  State  Engineer's  Office,  and  mining 
company  records. 

2.  Select  wells  and  boreholes  in  the  study  area  to  obtain 
water-level  data  and  water-quality  samples  and  to  conduct 
aquifer  tests  if  possible. 

3.  Conduct  seepage  runs  to  obtain  gain-loss  data  to  define 
ground-  surface-water  relationships. 

4.  Describe  head  potentials  in  the  Cliff  House  and  Pictured 
Cliffs  Sandstones  associated  with  coal  beds. 

5.  Interpret  ground-water  and  seepage-run  data  to  define 
areas  of  recharge  and  discharge  and  to  estimate  probable 
impacts  of  expanded  coal  mining  on  ground-  and  surface- 
water  regimes. 

21 


6.  Evaluate  potential  impacts  of  subsidence  on  ground-water 
hydrology. 

7.  Describe  valley  alluvium  associated  with  open-pit  mining. 

C.  Report  Products:  Data  will  be  collected  and  analyzed  in  FY  83 
and  84.  An  interpretive  report  will  be  written  in  FY  84. 

D.  Distribution  of  Funds: 

Salaries  $29,000 

Travel  2,500 

Report  4,500 

Computer  1,500 

Laboratory  2,500 

Total  $40,000 

V.   Regionalized  Flow  Characteristics  (CO-171) 

James  E.  Kircher,  WRD  Project  Chief  (FTS  234-3487) 

A.   Problem:  Potential  for  additional  coal  and  oil  shale  leasing 
in  northwestern  Colorado  is  increasing  the  demand  on  the 
area's  available  water  resources  and  consequently  the  need  for 
quick  reliable  methods  of  predicting  streamflow  conditions  in 
ungaged  basins.  At  present,  only  floodflow  characteristics 
can  be  predicted  with  fairly  reliable  results  but  a  method 
for  predicting  low  and  medium  flows  has  not  been  established. 
This  information  is  essential  in  the  preparation  of  EIS's  for 
the  formulation  of  lease  stipulations,  and  to  the  establish- 
ment of  legal  streamflow  characteristics  and  water-quality 
standards.  Present  U.S.  Geological  Survey  programs  to  provide 
information  on  flow  characteristics  are  aimed  at  hydrologic 
modeling  and  long-term  data  collection.  Hydrologic  modeling 
will  provide  water  managers  with  flow  characteristics;  however, 
it  will  only  provide  information  for  specific  areas  rather 
than  the  broad  geographic  area.  Long-term  data  collection  and 
subsequent  analyses  of  these  data  will  provide  accurate 
information  on  flow  characteristics,  but  more  years  of  data 
collection  is  required.  Therefore,  there  is  an  urgent  need  to 
have  a  short-term  study  of  existing  data  based  on  simplistic 
but  acceptable  techniques  to  provide  information  on  streamflow 
characteristics. 
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Manual  for  Estimating  Flood  Characteristics  of  Natural  FLow  Streams  in 
Colorado,  Colorado  Water  Conservation  Board,  Tech.  Manual  No.  1, 
J.  F.  McCain  and  R.  D.  Jarrett,  1976) 
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B.   Objectives:  The  purpose  of  this  study  is  to  provide  techniques  for 
predicting  low-,  mean-,  and  flood-flow  conditions  in  gaged  and  ungaged 
basins.  The  techniques  will  be  applicable  to  any  natural  flow  basin 
in  western  Colorado  and  designed  for  use  by  the  field  hydro! ogist 
without  access  to  a  sophisticated  computer.  The  techniques  will  be 
easy  to  use  and  only  a  few  hours  will  be  required  to  compute  the 
streamflow  characteristics  for  a  watershed  analysis  and  can  be  applied 
to  other  energy  development  areas  as  demand  necessitates. 

C.  Approach:  The  approach  of  this  two-year  study  will  involve  multiple 
regression  and  regional ization  techniques.  The  major  tasks  of  the 
study  include: 

1.  Develop  flow  characteristics  from  observed  streamflow  at 
active  and  discontinued  natural -flow  gaging  stations. 
This  would  also  include  nearby  gaging  stations  not  within 
the  study  area.  The  flow  characteristics  would  include, 
but  are  not  limited  to,  low-flow  characteristics  such  as 
7-day,  10-year  low  flow  and  a  flow  duration  curve  from 
which  the  mean  annual  discharge  can  be  obtained. 

2.  Determine  easily  measured  basin  and  climatic  characteristics, 
such  as  drainage  area  and  mean  annual  precipitation  for 

the  gaged  basins. 

3.  Perform  multiple  regression  analyses  and  other  statistical 
analyses  to  develop  relations  between  the  respective 
streamflow  characteristics  and  the  basin  and  climatic 
parameters.  The  results  will  be  expressed  as  regression 
equations  for  the  selected  streamflow  characteristics  for 
the  study  area.  These  equations  will  probably  be  presented 
based  on  an  ephemeral-  or  perennial -stream  classification. 

4.  Prepare  a  user-oriented  technical  manual  with  examples  of 
applications  of  the  regression  equations  to  estimate  the 
flow  characteristics. 

D.  Report  Products:  A  final  report  will  be  completed  for  review 

in  fiscal  year  1985  assuming  availability  of  USGS  and  BLM  support. 

E.  Distribution  of  Funds: 


This  study  is  part  of  a  larger  project  to  evaluate  the  USGS 
data-collection  network  in  western  Colorado.  BLM's  share  of 
the  funding  requirement  of  this  part  of  the  study  is  as  follows 

Salaries  $18,000 

Travel  1,000 

Computer  1 ,000 

Total  $20,000 
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VI.  Hydrologic  Characterization  of  North  Park  (CO-117) 
Gerhard  Kuhn,  WRD  Project  Chief  (FTS  234-4061) 

A.  Location:  Jackson  County,  Colorado. 

B.  Objective:  The  primary  objective  of  this  project  is  to 
define  the  study  area's  hydrologic  system  including  surface 
and  ground-water  interactions  as  influenced  by  precipitation 
and  climatic  variations.  The  availability  and  quality  of 
surface  water  will  also  be  defined.  Ground-water  data, 
available  from  the  ground-water  level  monitoring  program, 
will  be  related  to  present  and  future  mining  operations  to 
assess  the  effects  of  mining  on  basin  hydrology. 

The  intense  data  collection  program  at  two  sites  on  the 
Canadian  River  will  be  discontinued  in  FY  84. 

The  site-specific  study  of  two  watersheds  in  the  proposed 
lease  area  will  be  continued  in  FY  1984.  Based  on  prelim 
inary  model  calibration  results  during  the  latter  months  of 
FY  1983,  a  decision  will  be  made  to  continue  data  collection 
to  prepare  a  report  in  FY  1984  if  the  data  are  adequate. 

C.  Report  Products:  All  surface-water  data  will  be  published 
annually  in  "Water  Resources  Data  for  Colorado."  A  report 
will  be  prepared  in  FY  1984  if  adequate  data  are  available 
for  model  calibration  and  verification. 

D.  Distribution  of  Funds: 


Salaries 

$14,000 

Travel 

3,000 

Vehicles 

3,000 

Laboratory  analyses 

1,000 

Operation  and  maintenance  of  gages 

(including  data  storage) 

9,000 

Total 

$30,000 
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VII.  San  Juan  Synoptic  Water  Quality  (CO-174-2) 

David  Butler,  WRD  Project  Chief  (FTS  322-0302) 

A.  Location:  Known  Coal  Resource  Leasing  area,  including  the  Durango 
Coal  field  in  parts  of  Archuleta,  La  Plata,  and  Montezuma  Counties, 
Colorado. 

B.  Objectives: 

1.  Collect  streamflow  and  water  chemistry  information  for  selected 
small   watersheds  in  the  study  area. 

2.  Define  water  chemistry  relationships  and  variations   in  the  region. 

3.  Identify  areas  of  homogeneous  water  quality  based  on  relationships 
found  in  objective  2. 

4.  Determine  variability  in  ground-water  quality  conditions  based  on 
samples  collected  from  approximately  20  wells  or  springs. 

C.  Approach: 

1.  Conduct  reconnaissance  for  selection  of  specific  sites  for  discharge 
measurements  and  water-quality  sampling  within  the  following 
drainages  or  areas:  Texas  Creek,  Wallace  Gulch,  Rules  Hill  area, 
Sale  Barn  Gulch,  Big  Gulch,  REA  Gulch,  Carbon  Junction  Gulch, 
Lightener  Creek,  Wildcat  Canyon,  Roberts  Canyon,  and  Alkali 

Gulch. 

2.  Measure  discharge,  field  parameters,  and  collect  water-quality 
samples  at  the  selected  sites  for  one  high-  and  low-flow  condition. 
Constituents  for  analysis  should  include  major  dissolved  ions, 

TDS  and  selected  trace  elements  that  may  be  significant  in  a  coal 
area.  Sample  frequency  will  be  determined  in  order  to  define 
water  quality  at  various  discharges. 

3.  Develop  regression  relationships  between  major  dissolved  ions  and 
conductance.  Determine  if  any  trace  elements  are  present  at 
significant  levels.  Examine  the  data  for  temporal  and  spatial 
variation. 

4.  Analyze  the  data  to  determine  if  regional ization  of  water  quality 
as  a  function  of  physiography,  geology,  and  land  use  is  possible 
in  this  area.  This  would  be  useful  to  BLM  and  other  land  managers 
for  estimating  water  quality  conditions  for  ungaged  watersheds. 

5.  Measure  water  levels  and  collect  water  samples  for  laboratory 
analyses  of  common  constituents  as  well  as  iron,  selenium, 
manganese,  lead,  zinc,  and  boron. 
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D.  Reports:  An  interpretive  report  on  water-quality  character- 
istics of  the  area  is  planned  to  be  completed  in  FY  1985. 

E.  Distribution  of  Funds: 


Salaries  $28,000 

Travel  3,000 

Vehicles  5,000 

Equipment  3,000 

Laboratory  19,000 

Computer  2,000 

Total  $60,000 


VIII. Salt  Creek  Salinity  Control    Project 

Dannie  L.   Collins,  WRD,  Project  Chief  (FTS  322-0302) 

A.  Location:     One  gaging  station  will    be  operated  to  provide 
streamflow  and  water-quality  information  on  Salt  Creek,  which 
flows  out  of  Sinbad  Valley  in  Colorado.     Six  stations—two  on 
Potter  Creek,  one  on  West  Gypsum  Creek,  one  on  Vermillion 
Creek,  and  two  on  Onion  Creek—which  flow  out  of  Fisher  Valley 
in  Utah,  were  discontinued  October  1,   1981. 

B.  Objectives:     The  station  consists  of  a  digital   water-level 
recorder  to  measure  stream  stage  and  a  Manning  sampler  to 
obtain  water  quality  and  sediment  samples.     The  stage-dis- 
charge relationship  will   be  verified  by  periodic  current  meter 
and  slope-area  measurements.     The  station  will   be  inspected 
biweekly  with  streamflow  measurements  and  water-quality 
samples  obtained  at  least  monthly.     This  station  will    provide 
data  on  streamflow  quantity  and  the  chemical   character  of  the 
water  in  this  stream.     Daily  maximum  and  minimum  specific 
conductance  and  stream  temperature  data  are  available  from  a 
two-parameter  mini-monitor.     Additionally,  a  recording  rain 
gage  is  operated  in  the  watershed. 

C.  Report  Products:     Provide  BLM  with  copies  of  all    tabulated 
data  as  they  are  completed.     All   discharge  and  water-quality 
data  will   be  published  annually  in  "Water  Resources  Data  for 
Colorado." 

D.       Distribution  of  Funds: 


Salaries 

Travel 

Equipment  (includes  rental   costs) 

Computer 

Laboratory 

Total 
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$ 

9,400 

1,420 

4,570 

630 

5,580 

$; 

21  ,600 

IX.   Operation  of  BLM  Stations  in  San  Luis  Valley 

Jerry  L.  Hughes,  WRD  Project  Chief  (FTS  323-9345) 

A.  Location:  Eight  study  sites  in  San  Luis  Valley:  two  reser- 
voir sites—change  in  contents;  four  reservoir  sites  —  inflow; 
and  two  daily  streamflow  sites  on  San  Luis  Creek.  Recording  rain 
gages  are  operated  at  seven  sites. 

B.  Objective:  To  determine  effects  of  changes  in  land  use  on  the 
runoff  from  the  small  drainage  areas.  Daily  flow  and  rainfall 
will  be  tabulated  for  the  six  reservoir  sites.  Two  streamflow 
sites  and  one  rainfall  site  are  located  on  San  Luis  Creek  to 
monitor  runoff  in  this  area. 

C.  Report  Products:  Data  are  published  annually  in  "Water  Resources 
Data  for  Colorado." 

D.  Distribution  of  Funds  (C0-05Q-4340-5225) : 

Salaries  $25,925 

Travel  4,000 

Equipment  2,000 

Computer  2,000 

Total  $33,925 

X.   Hydrologic  Investigation  of  Badger  Creek 

Jerry  L.  Hughes,  WRD  Project  Chief  (FTS  323-9345) 

A.  Location:  Badger  Creek,  tributary  to  Arkansas  River. 

B.  Objective:     Determine  surface-water  quantity  and  sediment  yield 
characteristics  of  Badger  Creek  watershed  at  two  data  col- 
lection sites. 

C.  Report  Products:  Data  are  published  annually  in  "Water  Resources 
Data  for  Colorado." 

D.  Distribution  of  Funds  (C0-050-4340-5225) : 

Salaries  $  9,100 

Travel  2,300 

Equipment  800 

Computer  600 

Laboratory  3,400 

Total  $16,200 
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XI.  Hydro! ogic  Information  for  Surface-  and  Ground-Water  Resources 
In  Western  Colorado 

A.  Location:  The  following  three  gaging  stations  will  be 
operated  to  provide  data  necessary  to  define  high-  and  low- 
flow  characteristics  of  western  Colorado  streams: 

a.  09118450--Cochetopa  Creek  below  Rock  Creek  near  Pari  in, 
Colo. 

b.  09123400--Lake  Fork  below  Mill  Gulch  near  Lake  City, 
Colo. 

c.  09060950--Big  Alkali  Creek  below  Castle  Creek  near  Burns, 
Colo. 

Additionally,  ground-water  level  information  will  be  obtained  at  about 
12  wells  in  the  North  Fork  Gunnison  River  basin  and  23  wells  in  the 
San  Juan  River  basin  (Durango  Coal  Field). 

B.  Objectives:  Each  gaging  station  contains  a  water-stage 
recorder  to  measure  stream  stage  which  is  related  to  discharge 
measurements  to  develop  a  stage-discharge  relationship. 
Periodic  current  meter  or  indirect  measurements  are  made  to 
check  for  deviations  in  the  stage-discharge  relationship. 
Stream-stage  record  coupled  with  the  stage-discharge  rela- 
tionship is  used  to  compute  the  following  flow  character- 
istics: minimum  daily,  maximum  daily,  annual  peak  discharge, 
and  mean  daily.  These  characteristics,  if  available  for  a 
period  of  above-  and  below-normal  climatic  (precipitation) 
conditions,  can  be  used  to  describe  recurrence  frequencies  of 
low-  and  high-flow  events  as  well  as  the  stream's  flow-dur- 
ation characteristics. 

Annual  water-level  measurements  at  the  35  wells  will  provide  input  to  a 
time  series  of  hydrologic  data  which  can  be  used  in  the  evaluation  of 
ground-water  level  fluctuations  associated  with  land-use  changes  and 
climatic  variations. 

C.  Report  Products:  Copies  of  tabulated  data  will  be  provided  to 
BLM  and  records  will  be  published  annually  in  "Water  Resources 
Data  for  Colorado. " 

D.  Distribution  of  Funds: 

Salaries  $13,100 

Travel  1,500 

Equipment  (includes  rental)  1,900 

Computer  500 

Total  $17,000 
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Idaho 


IDAHO 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Project 


Other  (4340) 


0  &   M  Gaging  Stations 
Birch  Creek 
Lolo  Creek 
Saw  Mill  Creek 

Bruneau  River  near  Hot  Springs 
North  Fork  Big  Lost  River 
Lower  Cedar  Creek 


$  2,886 
4,810 
3,850 
4,810 
4,810 
4,810 


0  &  M  Ground  Water  Observation  Wells 


Total 


5,400 


$31 ,376 


Total    for  the  State  of  Idaho:     $  31,376 
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IDAHO 


Clair  Whitlock,  BLM  State  Director  (FTS  554-1401) 

Karl  Gebhardt,  BLM  Technical  Investigations  Coordinator  (FTS  554-1892) 

Ernest  F.  Hubbard,  Jr.,  WRD  District  Chief  (FTS  554-1750) 

I.  Operation  and  Maintenance  of  Six  Gaging  Stations 
Herman  A.  Ray,  WRD  Project  Chief  (FTS  554-1750) 

A.  Location: 

1 .  Birch  Creek 

2.  Lolo  Creek 

3.  Saw  Mill   Creek 

4.  Bruneau  River  near  Hot  Springs 

5.  North  Fork  Big  Lost  River 

6.  Lower  Cedar  Creek 

B.  Data  Collection:     Began  January  1980  and  to  continue  for  a  five-year 

period. 

C.  Reports:  To  be  published  in  the  USGS  "Water  Resources  Data  for  Idaho." 

D.  Funding  ( ID-930-4340-5273) : 

Four  stations  G>  $4,810  $  19,240 

One  station  0  $3,850  3,850 

One  station  @  $2,886  2,886 

Observation  wells  5,400 

Total  $  31 ,376 
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Montana 


MONTANA 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Project 


CMP 


Hydro! ogic  Characterization 

A.  Streamflow 

B.  Ground-Water  Levels 

Hydrologic  Site  Studies 
Salinity  Modeling  of  Redwater  River 
Impacts  of  Mining  on  Water  Quality 
Hydrologic  Data  Files 


$  51 ,000 
18,000 

85,000 

3,000 

80,000 

48,000 

Total:       $285,000 


Total   for  State  of  Montana:       $285,000 
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MONTANA 


Michael   J.    Penfold,  BLM  State  Director  (FTS  585-6462) 

Mike  Whittington,  BLM  Technical    Investigations  Coordinator  (FTS  585-6474) 

George  M.   Pike,  WRD,  District  Chief  (FTS  585-5302) 

I.     Hydro! ogic  Characterization  of  Eastern  Montana  Coal   Areas 

A.     Network  Maintenance  of  Streamflow 
Ronald  R.   Shields,  WRD  Project  Chief  (FTS  585-5302) 

1.  Objectives:     Collect  streamflow  data  at  key  locations  to 
supplement  other  programs.     The  data  is  essential   in  defining 
runoff  and  water  quality  from  potential   impact  areas,  determining 
streamflow  characteristics,  and  providing  a  data  base  from  which 
future  changes  can  be  analyzed. 

2.  Procedure:     Standard  U.S.  Geological   Survey  methods  of  surface- 
water  and  water-quality  data  collection  will   be  used  to  obtain 
data  at  the  following  stations: 

Mizpah  Creek  near  Mizpah-Q  Redwater  River  at  Circle-S,Q 

Hanging  Woman  Crk.   near  Birney-S  Redwater  River  near  Yida-S,Q 

Otter  Creek  near  Otter-Q  E.  Fork  Otter  Creek  near  Ashland-Q 

Nelson  Creek  near  Van  Norman-S  Borns  Creek  near  Savage-Q 

Rosebud  Creek  at  mouth  near  Rosebud-Q 

S  =  Streamflow  Q  =  Water  quality 

3.  Report  Products:     Basic  records  from  streamflow  sites  will   be 
submitted  to  BLM  annually  or  as  mutually  agreed  upon.     Records 
will   be  published  by  the  USGS  in  an  annual   report,   "Water 
Resources  Data  for  Montana."     The  data  will   be  used  by  the  USGS  in 
preparing  interpretive  reports  described  in  other  parts  of  the 
work  plan. 

4.  Relationship  to  Other  USGS  Studies:     This  program  will   supplement 
and  be  correlated  with  other  USGS  programs  of  streamflow  data 
collection.     Numerous  other  stations  are  operated  in  this  area. 

5.  Distribution  of  Funds: 

Salaries  $  31 ,000 

Lab  4,000 

Travel  8,000 

Supplies  3,000 

Data  Processing  5,000 

Total  $51 ,000 
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B.     Ground-Water  Monitoring 
Thomas  E.   Reed,  WRD  Project  Chief  (FTS  585-5263) 

1.  Location:     Fort  Union  and  Powder  River  Basin  coal   regions  of 
eastern  Montana. 

2.  Objectives:     To  provide  ground-water  data  base  from  which  an 
assessment  can  be  made  of  the  resource,  future  responses  to 
stresses  can  be  predicted,  and  pollution  and  supply  problems  can 
be  detected  and  defined.     This  activity  provides  for  long-term 
collection  of  ground-water  data  from  selected  observation  wells. 
Specifically,  wells  monitored  in  CMP  study  sites  are  incorporated 
in  this  program  to  extend  periods  of  data  collection.     In 
addition,   selected  holes  drilled  by  industry  or  other  agencies  are 
cased  and  tested. 

3.  Procedures 

a.  Make  water-level  measurements  and  continue  operation  of 
water-level   recorders. 

b.  Compile  and  analyze  data. 

c.  Collect  ground  water  samples  from  selected  wells. 

d.  Analyze  water  samples. 

4.  Report  Products:  Data  collected  under  this  program  will  be 
incorporated  in  CMP  Site  Study  reports  and  in  regional 
evaluations.  The  data  will  be  stored  in  automated  data  files  for  . 
rapid  retrieval . 

5.  Relationship  to  Other  USGS  Studies:  Data  collected  under  this 
activity  will  be  used  to  help  define  premining  conditions  of 
reclamation  study  sites,  help  calibrate  ground  water  models  to 
predict  the  effects  of  mining,  and  help  transfer  data  to 
surrounding  areas  from  intensively  studied  reclamation  sites. 

6.  Distribution  of  Funds: 

Salaries  for  Data  Collection  $  9,000 

Laboratory  Services  1 ,000 

Travel  5,000 

Data  Processing  3,000 

Total  $18,000 


II.     Hydro! ogic  Site  Studies 

Neal    E.   McClymonds  and  John  Lambing,  WRD  Project  Cniefs   (FTS  585-5263) 
Wayne  A.   Van  Yoast,  MBMG  Project  Chief  (406-259-9834) 

A.     Locations:     Areas  of  study  will   include  the  Bull  Mountains  coal   field 
in  the  Fort  Union  coal   region,  the  Moorhead  coal   field  in  the  Powder 
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River  Basin  coal   region,  and  the  Fromberg-Joliet  coal   field  in  the 
Billings  Resource  Area.     Reports  describing  studies  conducted  in 
Horse  Creek,   Little  Bear  Creek,  and  Gl endive  areas  will   be  published. 

B.  Objectives:     To  collect  and  evaluate  hydrologic  data  at  potential 
coal -lease  area  sites  for  activity  planning  in  the  Powder  River  and 
Fort  Union  coal   regions.     The  studies  are  designed  to  compile 
available  hydrologic  information,  design  and  implement  site-specific 
data  collection  programs,  coordinate  data  collection  activities  with 
other  agencies  and  private  companies,  and  evaluate  the  potential 
hydrologic  impacts  of  mining  and  reclamation. 

C.  Procedures:     Available  hydrologic  data  will   be  compiled  and 
evaluated.     Data  collection  networks  will   be  designed  and  implemented 
to  acquire  information. 

D.  Report  Products:     A  report  summarizing  the  hydrologic  data  and 
presenting  the  interpretations  of  hydrologic  conditions  in  each  site 
will   be  prepared.      In  most  cases,  a  USGS  Water  Resources  Investiga- 
tion report  would  be  the  intended  publication  media,  but  BLM-CMP 
reports  may  be  used  as  the  publication  release. 

E.  Distribution  of  Funds: 

Salaries 

Data  Collection  $  32,000 

Data  Analysis  36,000 

Travel  8,000 

Laboratory  4,000 

Report  Preparation  5,000 

Total  $  85,000 

III.  Salinity  Modeling  of  Redwater  River 

Roger  F.  Ferreira,  WRD  Project  Chief  (FTS  585-5263) 

A.  Location:  Redwater  River 

B.  Objectives:  The  digital  model  of  Redwater  River  will  be  used  to 
simulate  the  salinity  of  the  river  through  and  downstream  from 
proposed  mines  under  various  conditions  of  flow.  This  model  would 
provide  a  tool  for  evaluating  cumulative,  off-site  effects  of 
various  mine  operations. 

C.  Procedures:  A  salinity  model  has  been  developed  for  use  on  the 
Tongue  River.  Data  collection  will  be  designed  and  implemented  to 
obtain  the  necessary  input  information  to  apply  the  model  to  the 
Redwater  River.  Ground  water  quality  conditions,  tributary  quantity 
and  quality,  evapotranspiration,  irrigation  diversion,  and  return 
flow  will  be  used  to  calibrate  the  model  and  simulate  flow  and 
quality  in  the  river.  When  the  model  has  been  calibrated,  various 
development  scenarios  will  be  simulated. 

34 


D.  Report  Products:     A  final   report,  summarizing  the  investigation 
findings,  will  be  prepared  for  release  in  the  USGS  Water  Resources 
Investigations  series,  will   outline  the  modeling  techniques  used, 
and  will   present  the  simulation  runs  performed. 

E.  Relationship  to  Other  USGS  Studies:     This  program  will   bring 
together  the  results  of  several   previous  and  ongoing  studies, 
including  runoff  monitoring,  surface-water  quality  monitoring, 
ground-water  surface-water  interrelation  studies,  and  runoff 
modeling  activities. 

F.  Distribution  of  Funds: 

Salaries   (Data  Analysis)  $  1,000 

Computer  1 ,000 

Report  Preparation  1 ,000 

Total  $  3,000 

IV.  Impacts  of  Mining  on  Water  Quality 

Wayne  A.  Van  Voast,  Project  Chief,  MBMG  (406-259-9834) 

A.  Location:  Fort  Union  coal  region  in  Montana  and  Powder  River  Basin 
coal  region  in  Montana  and  Wyoming. 

B.  Objectives:  1)  To  maintain  a  regional  data  file  of  overburden 
analyses  from  existing  data  from  numerous  federal  and  state  agencies  ' 
and  industry,  2)  to  characterize  the  overburden  chemistry  for  various 
areas  to  allow  computation  of  salt  loads  from  mine  spoils,  3)  to 
apply  the  overburden  chemistry  information  in  areas  of  interest  to 
BLM  to  estimate  post-mining  ground  water  quality,  and  4)  to  operate 
ground-  water  monitoring  programs  in  and  around  mine  spoils  to 
determine  long-term  changes  in  ground  water. 

C.  Procedures:  Overburden  chemistry,  specifically  paste-extract 
analyses,  will  be  compiled  from  existing  records  on  file  with  state 
and  federal  agencies  and  from  private  industry  where  possible.  This 
information  will  be  added  to  the  existing  saturated-paste  extract 
computer  file  maintained  by  the  Montana  Bureau  of  Mines  and  Geology 
(MBMG).  With  the  expanded  data  base,  MBMG  can  develop  regional 
characteristics  information  that  would  allow  extention  of  the 
overburden  chemistry  information  to  areas  with  little  or  no  data. 
Using  techniques  developed  in  earlier  programs,  the  regional 
chemistry  data  can  be  used  to  estimate  soluble  salt  loads  from  mine 
spoils.  The  salt  loading  can  then  be  applied  to  existing  ground 
water  quality  data  at  selected  sites  of  interest  to  predict  post- 
mining  ground  water  quality. 
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D.  Report  Products:  Results  of  the  work  will  provide  planners  with 
estimations  of  the  degree  of  hydrologic  consequences  of  proposed 
actions.  The  results  would  be  made  available  for  inclusion  in  EIS 
reports,  EA  reports,  mine  plan  reviews,  or  other  products.  A 
compilation  of  the  data  will  be  maintained  in  computer  files  and 
available  for  use  upon  request. 

E.  Distribution  of  Funds: 

Contract  to  MBMG  $  68,000 

Contract  award  and  monitoring,  USGS  12,000 


$  80,000 


V.  Hydrologic  Data  Files 


Lawrence  E.  Cary  and  John  Lambing,  WRD  Project  Chiefs  (FTS  585-5263) 
Wayne  A.  Van  Voast,  MBMG  Project  Chief  (406-259-9834) 

A.  Location:  Fort  Union  and  Powder  River  Basin  coal  regions  of  eastern 
Montana. 

B.  Objectives:  To  develop  and  maintain  hydrologic  data  files  of  use  to 
managers  and  scientists  interested  in  hydrologic  consequences 
associated  with  coal  mining.  The  study  is  designed  to  locate, 
compile,  assess,  format,  and  store  hydrologic  data  collected  by  other 
Federal  and  State  agencies,  industry,  and  universities.  Numerous 
investigators  have  and  continue  to  collect  large  amounts  of  hydrologic. 
measurements  which  currently  reside  in  published  and  unpublished 
reports,  permit  applications,  and  mine  plans  or  in  file  cabinets.  No 
effort  has  been  made  to  collate  this  extremely  valuable  mass  of 
information. 

C.  Procedures:  Existing  computer  files  of  the  USGS  and  the  MBMG  will  be 
used  to  store  information  acquired  from  various  sources.  The  data 
will  be  reviewed  to  determine  the  quality  or  accuracy  by  evaluating 
collection  methods,  record  handling  procedures,  equipment,  and  quality 
assurance  programs.  Data  of  unreliable  quality  will  be  flagged  to 
allow  users  of  the  files  to  selectively  screen  the  information.  Field 
checks  of  site  locations,  well  depths,  or  other  verifiable  information 
will  be  made  if  necessary.  Meteorological  information  of  use  to  the 
PRMS  model  will  be  collected  in  North  Dakota  and  Montana  and  stored  in 
compatible  files  for  use  in  both  states. 

D.  Report  Products:  A  joint  Montana/North  Dakota  report  describing 
regional  data  files  of  use  in  applying  the  PRMS  model  will  be  released 
in  1984.  Other  files  will  be  maintained  and  available  for  access  by 
interested  parties. 

E.  Relationship  to  Other  Studies:  This  effort  will  merge  data  from 
numerous  sources  and  provide  central  files  for  all  hydrologic  data 
routinely  collected  by  Federal,  State,  industry,  and  universities. 

36 


F.     Distribution  of  Funds 

Salaries 

Travel 

Computer 


Total 


$  34,000 

4,000 

10,000 

$  48,000 
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Nevada 


NEVADA 


SUMMARY  OF  FUNDS  (FY  84) 
WATER  RESOURCES  DIVISION 


Project 


Watershed  Funds  (4340) 


Stream  Gage  Operation  and  Maintenance 


$  19,050 
Total  $  19,050 


Total   for  State  of  Nevada:     $  19,050 
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NEVADA 


Edward  F.  Spang,  BLM  State  Director  (FTS  470-5451) 

Dick  Jewell,  BLM  State  Hydrologist  (FTS  470-5455) 

Terry  Katzer,  WRD  Acting  Assoc.  District  Chief  (702-882-1388) 

I.  Stream  Gage  Operation  and  Maintenance 

A.  Location:  Mahal  a  Creek  near  Tuscarora,  Nev.;  Gance  Creek  near 
Tuscarora,  Nev.;  South  Six  Mile  Creek  near  Tonopah,  Nev. 

B.  Objective:  Maintain  continuous  streamflow,  specific  conductivity,  pH, 
dissolved  oxygen,  suspended  sediment,  and  water  temperature  records  at 
three  gaging  stations. 

C.  Distribution  of  Funds: 

Mahal  a  Creek  $  6,400 

Gance  Creek  6,400 

South  Six  Mile  Creek  6,250 

Total  $19,050 
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New  Mexico 


NEW  MEXICO 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


San  Juan  Coal   Region 


Project 


CMP  Funding 


Hydrologic  Surveillance 
Hydro! ogic  Model ing-Kimbeto 


Total 


$  15,000 

60,000 

$  75,000 


Total   for  the  State  of  New  Mexico:     $  75,000 
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NEW  MEXICO 


Charles  W.  Luscher,  BLM  State  Director  (FTS  476-6217) 

Herb  Garn,  BLM  Technical  Investigations  Coordinator  (FTS  476-6227) 

James  F.  Daniel,  WRD  District  Chief  (FTS  474-2246) 

I.  Hydro! ogic  Surveillance  of  Coal -Lease  Areas 
Bob  Hejl,  WRD  Project  Chief  (FTS  474-2810) 

A.  Location:  Coal-lease  areas  of  San  Juan  and  McKinley  Counties  located 
in  northwestern  New  Mexico. 

B.  Introduction:  Prior  to  1975,  virtually  no  water  resources  information 
was  available  in  the  coal -lease  areas  in  north-western  New  Mexico. 

The  technical  investigation  (formerly  EMRIA)  program  began  in  New 
Mexico  in  FY  1975  to  assure  adequate  baseline  water  resources  data 
would  be  available  for  choosing  reclamation  goals  and  establishing 
lease  stipulations  for  surface  mining  for  coal. 

C.  Objectives:  To  (1)  document  hydrologic  characteristics  of  streamflow 
and  ground  water  in  coal-lease  areas  and  their  variabilities  in 
quantity  and  quality  and  (2)  predict  the  effects  of  coal  extraction 
and  associated  development  on  the  water  resources  in  northwestern  New 
Mexico.  This  information  will  aid  BLM  in  their  operations  pertaining 
to  coal -lease  stipulations  and  land  management  practices  of  multiple 
purpose  uses  of  the  public  domain. 

D.  Approach:  Basic  data  collection  sites  were  established  to  collect 
adequate  water  resources  data  under  natural  or  present  conditions  to 
establish  a  baseline  as  to  quantity  and  quality  from  which  to  predict 
the  effects  of  surface  extraction  of  coal  and  related  activities. 
Some  of  the  areas  at  or  near  the  gaged  sites  will  be  mined  in  the 
future  which  will  enable  us  to  compare  the  measured  effects  of  surface 
mining  for  coal  on  the  water  resources  to  the  predicted  effects. 

The  hydrologic  data  collection  network  consisted  of  four  continuous 
record  streamf low/water  quality  stations,  seven  partial -record  water 
quality  of  streamflow  stations,  and  22  observation  wells  completed 
either  in  the  Pictured  Cliffs  sandstone  underlying  the  coal  seams,  in 
the  coal  seams  of  the  Fruit! and  Formation,  or  in  the  overburden. 
There  will  be  no  data  collected  during  FY  1984. 

E.  Report  Products  and  Due  Dates:  All  data  collected  in  the  Federal  Coal 
Management  Program  were  published  by  the  USGS  in  the  annual  basic  data 
report,  "Water  Resources  Data  for  New  Mexico."  Water  resources 
information  that  has  been  collected  in  the  Federal  Coal  Management 
Program  and  other  programs  in  the  strippable  coal  areas  is  being 
analyzed  to  aid  ELM  in  management  decisions  of  coal -lease  areas  of  the 
public  domain  in  the  interim,  prior  to  the  release  of  comprehensive 
formal  reports  such  as  water-supply  papers.  Preliminary  information 
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on  transfer  techniques  and  interpretations  of  flow  systems  will   be  the 
subject  of  these  studies. 

1.  Characteristics  and  chemical   quality  of  shallow  water-bearing 
units  in  the  strippable  coal   areas  in  north-western  New  Mexico, 
November  1983. 

2.  Surface-water/water-quality  characteristics  in  strippable  coal 
areas  in  northwestern  New  Mexico,  December,  1983. 

F.  Relationship  to  Other  Studies:     The  hydrologic  surveillance  effort  was 
coordinated  with  15  streamflow  gaging  sites,  25  surface-water  quality 
sites,  15  observation-well   sites  (water  level   and  water  quality), 
supported  with  USGS  Federal   coal   hydrology  funding,  and  3  streamflow 
and  water-quality  sites  funded  by  the  National   Park  Service.     Most  of 
the  sites  were  established  October  1977.     Interpretation  of  hydrology 
and  techniques  to  transfer  data  to  ungaged  drainage  basin  in 

coal -lease  areas  of  northwestern  New  Mexico  for  BLM-CMP  reports  will 
make  use  of  all  data  available  from  all  projects  in  the  project  area. 

G.  Progress:  Reports  published-- 

U.S.   Department  of  the  Interior,  1976,  Resource  and  potential 
reclamation  evaluation  ,  Bisti  West  study  site  —  Bisti  coal   field: 
Bureau  of  Land  Management  EMRIA  Report  5-1976,   p.   69-80,  F1-F16. 

,  1981,  Resource  and  potential   reclamation  evaluation, 
Kimbeto  study  area:     Bureau  of  Land  Management  EMRIA  Report  17-1977," 
p.  J1-J7,  L13-L18,   Q1-Q19. 

,  1981,  Resource  and  potential   reclamation  evaluation,  Ojo 
Encino  study  area:     Bureau  of  Land  Management  Technical 
Investigations  Report  19-78,  p.  C17-C20,  J1-J9,   Ql-Q-12. 

H.     Distribution  of  Funds: 

Salaries  (review  and  publish 

reports  in  preparation)  $15,000 

Total     $15,000 

II.     Hydrologic  Model ing-Kimbeto  Reclamation  Study  Site 
Bob  Hejl,  WRD  Project  Chief  (FTS  474-2810) 

A.  Location:     The  modeling  control   basin  with  drainage  area  of  8.2  mi  is 
located  within  BLM's  Kimbeto  Reclamation  Study  Area  in  northwestern 
New  Mexico. 

B.  Introduction:  Initially  (1975)  the  Federal  Coal  Management  Program 
was  directed  to  obtaining  baseline  water-resources  information.  In 
1977,  Congress  passed  the  Surface  Mining  Control   and  Reclamation  Act 
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(Public  Law  95-87).     This  act  specifically  addressed  hydrologic 
impacts  of  surface  mining,  i.e.,  the  mine  plan  would  have  to  show  how 
the  hydrologic  balance  of  the  mine  area  would  be  restored  to  premine 
conditions  before  a  plan  could  be  approved.     The  Federal   land  manager 
must  be  certain  reclamation  criteria  goals  can  be  met.     A  drainage 
basin  was  instrumented  in  1978  to  collect  data  for  the  development  of 
a  predictive  precipitation-runoff  model. 

C.  Objectives:     The  objectives  are  to  develop,  calibrate,  and  verify 
precipitation-runoff  models  for  predicting  surface  runoff 
characteristics  and  sediment  yield  under  various  land-use  conditions 
in  the  coal-  lease  areas  in  northwestern  New  Mexico.     The  emphasis 
will   be  on  relating  parameters  used  by  the  model   to  measurable 
physical   features  of  a  selected  watershed  basin  to  facilitate 
transferability  of  the  model   from  an  instrumented  basin  to 
uninstrumented  basins. 

D.  Approach:     A  watershed  (Ah-shi-sle-pah  Wash)  with  a  drainage  area  of 
8.2  square  miles  in  the  strippable  coal -lease  area  in  the  San  Juan 
Basin  was  instrumented  to  collect  data  for  the  development,  testing, 
calibration,  and  verification  of  precipitation-runoff  models.     The 
instrumentation  included  a  streamflow  gaging  station,  an  automatic 
pump  sampler,   single-stage  samplers,  meteorological   station,  five 
recording  rain  gages  located  for  equal   area  distribution  over  the 
basin   (T.   22  N.,  R.   10  VI. )  and  two  rain  gages  outside  the  basin  to 
define  regional   rainfall    intensities  and  frequencies.     Water-quality 
data  was  collected  from  reclaimed  spoil   piles  at  three  sites  at  the 
San  Juan  mine  (T.   30  N.,  R.   15  W.)  and  three  sites  at  the  Navajo  mine^ 
(T.   29  N.,  R.   15  W.).     No  data  will   be  collected  during  FY  1984. 

E.  Report  Products:     A  report  will   be  reviewed  and  published  in  1984 
documenting  the  calibration  and  optimization  of  basin  characteristics 
at  the  Ah-shi-sle-pah  Wash  modeling  basin. 

F.  Technology  Transfer:     The  GS  project  chief  will   instruct  BLM  person- 
nel   in  the  application  of  the  precipitation-runoff  model   in  coal 
lease  areas.     The  training  will   be  given  to  BLM  on  individual   basis 
and  also  in  seminars  made  up  of  2  to  4  BLM  personnel.     Sensitivity  of 
estimated  model   parameter  values  will   be  tested  at  the  Salt  Lake  Coal 
Field  which  is  outside  the  coal   region  the  precipitation-runoff  is 
being  calibrated  for  in  New  Mexico. 

G.  Relationship  to  Other  Studies:     This  program  is  closely  coordinated 
with  the  Regional   Precipitation-Runoff  Modeling  Group  in  Lakewood, 
Colorado.     The  modeling  group  in  Lakewood  has  developed  a  basic  model 
to  be  used  in  coal -lease  areas. 

H.     Distribution  of  Funds: 

Salaries  $55,000 

Modeling  (computer  cost)  5,000 

Total        $60,000 
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North  Dakota 


NORTH  DAKOTA 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Project CMP  FUNDS 

Site-Specific  Hydro-logic  Investigations 

New  England-Mott  Coal   Area  Hydrology  $  11,000 

Total  $  11,000 

Total   for  the  State  of  North  Dakota:     $  11,000 
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NORTH  DAKOTA 

Michael  J.  Penfold,  BLM  Montana  State  Director  (FTS  585-6462) 

Mike  Whittington,  BLM  Technical  Investigations  Coordinator  (FTS  585-6474) 

Grady  L.  Moore,  WRD  District  Chief  (FTS  783-4601) 

I.  Site-Specific  Hydro! ogic  Investigations 

Mack  G.  Croft,  Project  Chief  (FTS  783-4607) 

A.   New  England-Mott  Coal  Area  Hydrology 

1.  Objectives:  The  study  area  consists  of  about  600  square  miles  in 
northern  Adams  and  western  Hettinger  counties.  The  northwest  part 
of  the  area  is  drained  by  tributaries  of  the  North  Fork  Cannonball 
River.  The  southeast  part  of  the  area  is  drained  by  tributaries 
of  Cedar  Creek  and  North  Fork  Cannonball  River.  These  streams 
drain  into  the  Missouri  River.  The  study  area  does  not  include 
land  administered  by  the  Forest  Service  except  as  necessary. 

Specific  hydrologic  ramifications  of  coal  development  in  the  study 
area  may  be  hypothesized.  Probably  the  most  obvious  effect  will 
be  the  disruption  of  aquifers  existing  in  the  lignite  beds  and 
overburden  material.  The  majority  of  farmsteads  in  the  area 
(virtually  all  rely  on  ground  water  for  their  water  supply)  draw 
water  from  wells  400  feet  or  less  in  depth.  Depending  on  the 
hydraulic  properties  and  the  area!  continuity  of  the  lignite  and 
adjacent  aquifer,  any  of  these  water  supplies  could  be  diminished 
or  obliterated  by  mining. 

Primary  use  of  the  streams  at  this  time  is  stock  watering.   Any 
coal -development-induced  diminuation  of  streamflow,  increase  in 
dissolved  chemical  constituents,  or  increase  in  sediment  load 
could  have  an  effect  on  the  usability  of  water  in  Cedar  Creek  and 
the  North  Fork  Cannonball  River. 

Currently,  there  are  no  coal  mines  active  in  the  study  area. 
Therefore,  mining  impacts  will  not  be  observable  directly  during 
the  proposed  life  of  this  study.  All  hydrologic  observations  will 
be  of  the  premining  or  natural  condition.  Coal -development- 
related  stresses  on  the  system  will  have  to  be  extrapolated.  The 
primary  objective,  accordingly,  will  be  to  define  the  hydrologic 
regime  in  the  greatest  possible  detail  consistent  with  the  project 
duration  and  funding.  This  will  include  assessment  of  the  ground 
water  flow  system  and  chemical  characteristics,  and  determination 
of  surface-water  flow  magnitudes,  chemical  quality,  sediment 
concentration,  and  sediment  load. 
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By  defining  the  hydrologic  regime  of  the  study  area,  a  second 
objective  will  be  satisfied—the  establishment  of  a  historical 
base  with  which  to  monitor  changes  in  the  system  as  mining 
proceeds.  A  third  objective  will  be  to  ascertain  the  use  of  water 
so  as  to  determine  probable  disruptions  of  water  supplies  by 
mining. 

2.  Approach:  Existing  geologic  and  hydrologic  data  and  reports 
involving  the  study  area  will  be  assembled  to  serve  as  an 
information  framework  on  which  to  build.  Additional  data  required 
to  meet  the  objectives  of  the  study  will  be  outlined  and  collected 
as  completely  as  possible  at  this  initial  stage.  Initial  planning 
will  establish  priorities  for  the  various  project  activities,  but 
amendments  and  refinement  may  be  made  as  the  study  advances. 

To  gain  information  on  the  water  usage  in  the  area,  local 
residents  will  be  interviewed.  Well  depths,  water  levels,  pumpage 
rates,  and  general  water-quality  information  at  each  site  may  give 
an  indication  of  current  and  potential  water  supply  problems. 
Flow  measurements  will  be  made  periodically  at  selected  points  on 
the  streams  to  determine  streamflow  characteristics.  Wells  in  the 
area  will  be  sampled  for  water  quality  analysis.  Spacially, 
temporally,  and  stratigraphically  distributed  ground  water  samples 
will  be  analyzed  for  standard  constituents.  The  streams  will  be 
sampled  for  water  quality  analysis,  and  if  feasible,  sediment. 
These  data  will  provide  a  sampling  of  premining  conditions.  The 
water  quality  data,  for  both  surface  and  ground  waters,  will 
establish  the  utility  of  the  water  for  various  uses  and  should 
give  some  indication  of  the  geochemical  influences  operational 
within  the  undisturbed  flow  system.  The  water  quality  data  could 
also  aid  in  understanding  surface  water/ground  water  relationships 
within  the  study  area. 

3.  Relationship  to  Other  Closely  Associated  Non-BLM  Funded 
Activities!  Data  on  streamflow,  quality  of  water,  and  ground 
water  levels  are  being  collected  in  the  study  vicinity.  These 
data  are  being  collected  through  programs  with  the  North  Dakota 
State  Water  Commission,  Corps  of  Engineers,  and  USGS  funds.  There 
will  be  a  mutually  beneficial  exchange  of  data  between  the 
programs. 

4.  Distribution  of  Funds: 

Salaries  $  9,000 

Contractual   services  1,000 

Equipment  and  supplies  500 

Data  processing  500 

Total  511,000 
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5.  Reports:  Report  preparation  will  start  upon  approval  of  the 

project  and  will  be  developed  and  expanded  throughout  the  duration 
of  the  project.  The  topic  outline  will  be  prepared  on  approval, 
and  annotation  added  as  the  project  progresses.  The  report  will 
be  scheduled  for  review  by  February  29,  1984.  The  final  report  is 
tentatively  planned  for  the  Water-Resources  Investigation  series. 
Basic  records  will  be  available  to  BLM  and  other  interested 
parties  as  they  are  collected. 
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Oklahoma 


OKLAHOMA 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 

Western  Interior  Coal  Region 


Project 


Distribution  of  CMP  Funds 


Hydro! ogic  Modeling 

Coal   Creek  near  Lehigh 


Total 


$  56,500 
$  56,500 


Total   for  the  State  of  Oklahoma:     $  56,500 
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OKLAHOMA 

Charles  Luscher,  BLM  State  Director  (FTS  476-6217) 

Herb  Gam,  BLM  Technical  Investigations  Coordinator  (FTS  476-6227) 

James  H.  Irwin,  WRD  District  Chief  (FTS  736-4256) 

Introduction 

A.  Purpose  and  Scope:  BLM  is  responsible  for  assessing  the  probable  water 
resources  impacts  and  reclamation  capabilities  of  any  area  under  Federal 
jurisdiction  in  which  surface  coal  mining  might  occur.  To  meet  this 
responsibility,  a  variety  of  hydro! ogic  data  are  required.   In  Oklahoma, 
these  data  are  being  provided  by:   (1)  hydrologic  monitoring  in  selected 
areas,  and  (2)  hydrologic  modeling  of  Coal  Creek  Basin  near  Lehigh.   In 
addition,  hydrologic  data  are  also  being  generated  by  the  Survey's 
monitoring  program  at  12  sites  in  the  coal  field  and  sediment  data 
collection  at  these  12  sites  under  the  auspices  of  the  BLM. 

I.  Hydrologic  Investigations 

Robert  L.  Tortorelli,  WRD  Project  Chief  (FTS  736-  4256) 

A.  Location:  Areas  near  Blocker,  Rock  Island,  Red  Oak,  and  Stigler  have 
been  identified  as  having  high  potential  for  mining  of  Federal  coal. 
Hydrologic  data  collection  in  the  Blocker  and  Rock  Island  areas  began 
in  1976  and  in  the  Red  Oak  and  Stigler  areas  in  1978. 

B.  Progress:  Collection  of  hydrologic  data,  including  sediment,  at  all 
BLM  sites  was  discontinued  in  January  1982.  Hydrologic  data, 
including  streamflow,  chemical  quality  of  surface  water,  and  sediment 
have  been  published  in  the  annual  data  report. 

C.  Report  Products: 

1.  Blocker  area  -  approved  as  WRI  81-1187. 

2.  Stigler  area  -  approved  as  WRI  82-4099 

3.  Rock   Island  area  -  approved  as  WRI  83-4013 

4.  Red  Oak  area  -  report  draft  completed  and  now  in  reveiw. 

D.  Distribution  of  Funds:     None. 
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II.  Hydro! ogic  Modeling 

Steven  P.  Blumer,  WRD  Project  Chief  (FTS  736-4256) 

A.  Location:  The  hydro! ogic  modeling  study  is  located  in  the  Coal 
Creek,  Blue  Creek,  Holituska  Creek,  and  Red  Oak  Creek  Basins. 

B.  Work  Planned  for  FY  83: 

1.  Complete  calibration  and  verification  of  hydro! ogic  model. 

2.  Test  application  of  model  to  hypothetical  situation  wherein  the 
coal  seam  is  mined  to  a  miximum  depth  of  100  feet  across  Coal 
Creek  Basin. 

3.  Test  transferability  of  model  to  Blue  Creek  Basin  near  Blocker, 
Holituska  Creek  Basin  near  Spire,  and  Red  Oak  Creek  Basin  near 
Red  Oak. 

C.  Distribution  of  Funds: 

Salaries  $  53,000 

Computer  costs  3,000 

Supplies  and  materials  500 

Total  $56,500 

D.  Report  Plans: 

1.  Hydrology  of  Coal  Creek  Basin  and  application  of  the  USGS 
rainfall -runoff  model. 

2.  Application  and  transferability  of  the  USGS  rainfall -runoff  model 
to  selected  basins. 
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Oregon 


OREGON 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Project 


WATSTORE  Utilization 

Operation  and  Maintenance  of  Stream  Gages 

Digital   Tape  Processing 

Sediment  Sample  Analysis 

Total  $24,200 


Total   for  State  of  Oregon:     $24,200 


Tot 

al    (6340) 

$ 

200 

14,610 

4,000 

5,390 
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OREGON 


William  G.  Leavell ,  BLM  State  Director  (FTS  429-6251) 
Bill  Brookes,  BLM  State  Hydrologist  (FTS  429-6867) 
Ed  Bolke,  Acting  WRD  District  Chief  (FTS  429-2010) 

I.  WATSTORE  Utilization 

A.  Objective:  Provide  access  to  WATSTORE  for  BLM  users. 

B.  Distribution  of  Funds: 

Computer  time  $  200.00 

Total      $  200.00 

II.  Operation  and  Maintenance  of  Three  Stream  Gages 

A.  Location:  Packers  Bulch  near  Cascadia,  Ore.  (14185880);  Tucca  Creek 
near  Blaine,  Ore.  (14303200);  East  Fork  Lobster  Creek  near  Alsea, 

Ore.  (14306340) 

B.  Product  Output: 

1.  Data  from  these  gages  will  be  entered  into  WATSTORE  and  published 
in  the  annual  report  "Water  Resources  Data  for  Oregon." 

2.  Salem  District  BLM  will  be  provided  a  printout  of  unit  values  and 
daily  values  for  these  gages. 

C.  Distribution  of  Funds: 

0  &  M  of  three  gages  @  $4,870  $  14,610 

Total       $  14,610 

III.  Digital  Tape  Processing 

A.  Location:  Wind  River  near  Grand  Rhond,  Ore.  (14192450);  Packers 
Gulch  (rain  gage);  Tucca  Creek  (rain  gage);  East  Fork  Lobster  Creek 
(rain  gage). 

B.  Procedures: 

1.  Process  digital  tapes  from  one  BLM-operated  stream  gage  and 
three  BLM-operated  rain  gages. 

2.  Data  from  stream  gage  will  be  entered  into  WATSTORE. 

C.  Product  Output:  Printouts  of  unit  values  from  rain  gages  and  unit 
and  daily  values  from  stream  gage  will  be  provided. 
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D.     Distribution  of  Funds: 

Computer  time  $  4,000 

Total       $  4,000 

IV.  Sediment  Sample  Analysis 

A.  Procedure:  Analysis  of  approximately  500  water  samples  for  suspended 
sediment  concentrati on . 

B.  Product  Output: 

1.  Data  will  be  entered  into  WATST0RE. 

2.  Lab  sheets  (analytical  results)  will  be  provided  to  the  Salem 
District  BLM. 

C.  Distribution  of  Funds: 

Salaries  $  5,390 

Total  $  5,390 
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Utah 


UTAH 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 

Unita-Southwestern  Utah  Coal   Region 

Project CMP  Funding 

Cooperative  State  Programs  (UT-1,   3,  and  4)  $  50,940 

Sediment  and  Trace-metal   Transport  131,000 

to  Scofield  Reservoir  by  Streams 
in  the  Pleasant  Valley  Coal 
Resource  Area,  Central   Utah 
(UT-1 60) 

Summary  and  Regionalization  of  118,000 

Streamflow  Characteristics, 
Colorado  River  Basin,  Utah   (UT-1 61) 

Rock  Fractures  and  Coal   Cleats  and  110,000 

Their  Effects  on  Ground-water 
Hydraulics  in  Coal   Fields  of 
Central   Utah 

Discharge  and  Chemical   Quality  of  Water  83,600 

from  Selected  Springs  in  Parts  of 
Juab  and  Millard  Counties,  Utah 

Total  $  493,540 


Total    for  State  of  Utah:     $  493,540 
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UTAH 


Roland  Robison,  BLM  State  Director  (FTS  588-5311) 

Boyd  Christensen,  BLM  Technical  Investigations  Coordinator  (FTS  588-3120) 

Ted  Arnow,  WRD  District  Chief  (FTS  588-5663) 


I.  Cooperative  State  Programs  (UT-1,  3,  and  4) 
Russell  W.  Cruff,  Project  Chief  (FTS  588-5663) 

A.  Objective:  To  determine  the  sediment,  salinity,  and  discharge  of 
selected  streams  in  Grand,  San  Juan,  and  Uintah  Counties. 

B.  Approach:  Operate  and  maintain  sediment,  water  quality,  and  gaging 
stations  during  FY  84. 

C.  Distribution  of  Funds 

(Totals  for  UT-1,  3,   and  4  =  $50,940) 

UT-1     Collection  of  streamflow  records. 

Floy  Wash  $  4,450 

Indian  Creek  4,450 
Pariette  Draw  below  Pleasant  Valley  Wash, 

near  Myton  4,450 

Pariette  Draw  at  mouth,   near  Ouray  4,450 

Cottonwood  Creek  near  Green  River  4,450 

Bull   Creek  4,450 

Subtotal        $26,700 

UT-3  and  4     Collection  of  chemical   quality,  and  sediment  records. 

Floy  Wash  $  4,040 

Indian  Creek  4,040 
Pariette  Draw  below  Pleasant  Valley  Wash, 

near  Myton  4,040 

Pariette  Draw,   5  miles  above  mouth  4,040 

Cottonwood  Creek  near  Green  River  4,040 

Bull   Creek  4,040 

Subtotal        $24,240 

Total       $50,940 

D.  Report  Products:     Information  will  be  included  in  annual  basic  data 
report.     BLM  may  request  data  directly  if  needed. 
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II.  Sediment  and  Trace-metal  Transport  to  Scofi eld  Reservoir  by  Streams  in 
the  Pleasant  Valley  Coal -Resource  Area,  Central  Utah  (UT-160) 

Doyle  W.  Stephens,  WRD  Project  Chief  (FTS  588-5654) 

A.  Location:  Pleasant  Valley  and  Scofi eld  Reservoir  area  of  Central 
IPEalT: — 

B.  Objectives:  Determine  sediment  and  common  trace-metal  loads  in 
selected  streams  in  the  Pleasant  Valley  coal  resource  area. 
Determine  trace-metal  loads  entering  Scofi eld  Reservoir  and  their 
effects  on  reservoir  geochemistry.  Determine  if  coal  mining,  coal 
washing,  and  associated  timber  clear-cutting  in  Eccles  Canyon  have 
increased  loads  compared  to  the  nearby  undisturbed  watershed  of 
Boardinghouse  Canyon. 

C.  Approach:  Monitor  and  compute  sediment  loads  at  existing  gaging 
stations  on  Mud  (Pleasant  Valley)  and  Fish  Creeks  at  points  of  inflow 
to  Scofi eld  Reservoir.  Maintain  a  gaging  station  on  Boardinghouse 
Canyon  Creek  as  a  control  watershed  to  be  compared  with  data  from 
Ecles  Canyon  where  extensive  timber  cutting  and  coal  related 
activities  are  underway.  Analyze  for  the  types  and  weights  of  metal 
oxides  attached  to  sediment  samples  in  order  to  compute  trace  metal 
loads.  Predict  effects  of  present  and  future  sediment  and  trace 
metal  transport  into  Scofi eld  Reservoir  on  reservoir  geochemistry. 

D.  Distribution  of  Funds: 

Salaries  $  86,500 

Vehicle  and  transportation  6,400 
Mai ntai nance  of  Boardinghouse  Canyon, 

Eccles,  and  Mud  Creek  gaging  stations  13,400 

Per  diem  1 ,500 

Chemical   analyses  18,300 

Sediment  analyses  4,600 

Site  fees  for  trailer  300 

Total  $131,000 

E.  Report  Products:     An  interpretive  report  will   be  prepared  by  October 
1985. 


III.     Summary  and  Regionalization  of  Streamflow  Characteristics,  Colorado 
River  Basin,  Utah  (UT-161 ) 

Rulon  C.   Christensen,  WRD  Project  Chief  (FTS  588-5654) 

A.     Location:     Colorado  River  Easin,  Utah 
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B.  Objectives:  (1)  Prepare  for  publication  an  interim  report 
summarizing  streamflow  characteristics  for  gaging  stations  in  the 
Colorado  River  Basin,  Utah.  This  will  include  frequency  data  for 
peak  flow,  1-,  3-,  7-,  and  15-day  flood  flow,  and  1-,  7-,  14-,  30-, 
60-,  and  90-day  low  flow,  and  (2)  provide  methods  for  transferring 
streamflow  characteristics  from  gaged  to  ungaged  sites. 

C.  Approach:  The  first  phase  will  be  to  process  data  and  tabulate 
statistics  for  all  stations  in  the  Colorado  River  Basin  in  Utah,  and 
prepare  a  draft  of  the  interim  report.  The  statistics  will  include 
listings  of  high-  and  low-flow  summaries,  flow  duration,  and  flow 
variability  of  monthly  and  annual  values  for  active  and  discontinued 
stations  with  1  or  more  years  of  daily  record;  and  annual  peaks  for 
all  stations,  including  crest-stage  partial  records.  Frequency 
curves  will  be  computed  for  stations  with  10  or  more  years  of 
record,  and  the  high-  and  low-flow  values  will  be  tabulated 
depending  on  record  length  for  recurrance  intervals  of  2,  5,  10,  25, 
50  and  100  years.  The  interim  report  will  include  a  short 
manuscript  for  each  station,  followed  by  the  statistics.  A  brief 
text  will  define  terms  and  give  examples  of  how  to  use  the  data. 

The  second  phase  will  be  the  regionalization  of  selected  flow 
characteristics.  Equations  will  be  developed  by  relating  flow  to 
basin  characteristics  using  multiple  regression  techniques. 
Accuracy  of  these  relations  for  transferring  flow  characteristics 
from  gaged  to  ungaged  sites  will  be  compared  to  equivalent  years  of 
record  at  gaging  stations.  Derived  relations  will  be  matched  and 
adjusted  to  available  results  form  adjacent  states.  A  final  report 
will  outline  procedures  for  using  the  relations  to  determine  flow 
characteristics  at  ungaged  sites. 

D.  Distribution  of  Funds: 

Salaries  $108,900 

Computer  3,000 

Supplies  200 

Reports  5,900 

Total  $118,000 

E.  Report  Products:     The  streamflow  and  basin  characteristics  will   be 
summarized  in  an  interim  report  to  be  completed  by  December  31, 
1983.     The  final   interpretative  report  will   be  prepared  by  September 
30,   1984.     Both  are  planned  as  open-file  reports  in  the 
Water-Resources  Investigations  Series. 
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IV.  Rock  Fractures  and  Coal  Cleats  and  Their  Effects  on  Ground-Water 
Hydraulics  in  Coal  Fields  of  Central  Utah" 

Gregory  C.  Lines,  WRD  Project  Chief  (FTS  588-5654) 

A.  Location:  Wasatch  Plateau,  Book  Cliffs,  and  Emery  coal  fields, 
central  Utah. 

B.  Objectives:  (1)  Determine  the  general  frequency,  orientation,  and 
continuity  of  rock  fractures  and  coal  cleats  and  their  relation  to 
faults  and  folds,  to  lineaments  identified  on  aerial  photographs,  to 
depth  of  burial,  to  lithology,  and  to  land  subsidence  related  to  coal 
mining.  (2)  Where  possible,  determine  the  effects  of  fractures  and 
cleats  on  aquifer  permeabilities  and  anisotropy,  on  local  and 
regional  movement  of  ground  water,  and  on  inflow  to  underground  mines, 

C.  Approach:  (1)  Literature  search  and  review  of  information  on  rock 
fracturing  and  coal-mine  related  subsidence.  (2)  Review  of  existing 
aquifer  tests,  spring  inventories,  and  lab-permeability  data  in  study 
area.  (3)  Identify  lineaments  on  aerial  photographs  (Landsat  and  low 
level),  field  check,  and  relate  to  geologic  features  on  existing 
geologic  maps.  (4)  Map  fractures  and  coal  cleats  on  outcrops  and  in 
selected  underground  mines.   (5)  Map  subsidence  features  above 
selected  mines  and  relate  to  mine  orientation  and  to  local  fracture 
patterns.   (6)  Study  water  production  in  mines  and  relate  to 
fractures  and  cleats  and  to  mine  orientation.   (7)  Locate  springs 
with  large  discharge  and  relate  to  geologic  setting  and  to  local  and 
regional  movement  of  ground  water.   (8)  Conduct  aquifer  tests  on 
selected  wells. 

D.  Distribution  of  Funds: 

Salaries  $  67,000 

Per  diem  10,000 

Vehicles  15,000 

Helicopter  8,000 

Aerial   photos  4,000 

Equipment  3,000 

Chemical   analyses  3,000 

Total  $110,000 

E.  Report  Products:     An  interpretative  report  will   be  prepared  for 
submission  to  WRD  Regional   Office  (copy  to  BLM  for  comments)  by 
September  30,  1986.     The  report  will   be  released  to  the  open-file 
pending  publication  as  a  Water-Supply  Paper. 
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Y.  Discharge  and  Chemical  Quality  of  Water  From  Selected  Springs  in  Juab  and 

Mil  lard  Counties,  Utah  ~~ 

H.F.  McCormack,  Project  Chief  (FTS  588-5654) 

A.  Location:  Parts  of  Juab  and  Millard  Counties,  Utah 

B.  Objective:  Collect  hydro! ogic  and  geologic  data  on  75  to  85  selected 
springs;  summarize  and  interpret  these  data  in  a  report  for  BLM  that 
will  facilitate  a  BLM  evaluation  of  the  springs  as  water  supplies  and 
as  potential  water  rights. 

C.  Approach:  The  project  will  be  done  during  November  1,  1983,  to 
January  31 ,  1985,  in  two  phases. 

The  first  phase  will  consist  of  assembling  available  data  from  the 
files  of  the  BLM,  USGS,  and  State  agencies,  if  they  have  any  relevant 
data,  and  planning  of  field  work.  BLM  will  identify  springs  to  be 
included  in  the  study  and  furnish  us  with  any  data  they  have  on  them. 
The  USGS  files  will  be  searched  for  data  on  the  springs  and  any  data 
available  from  other  agencies  will  be  obtained.  A  set  of  topographic 
maps  will  be  assembled,  at  the  largest  scale  available,  that  show  all 
the  springs.  A  plan  for  fieldwork  will  be  prepared  that  includes 
visits  (two  if  possible)  to  each  of  the  springs. 

The  second  phase  will  be  field  collection  of  data.  Each  spring  will 
be  visited  at  least  once  and  preferably  twice — once  during  the 
probable  high-flow  period  (March  through  May  or  June)  and  once  during 
low  flows  (July  or  August  through  January).  One  visit  to  each  spring 
to  collect  a  sample  must  be  completed  by  June  30,  1984.  The  first 
visit  will  include  determination  of  exact  location,  collection  of  a 
sample  for  chemical  anlaysis,  measurement  of  flow,  determination  of 
geologic  source  and  the  reason  for  ground-water  discharge  at  that 
location  (if  possible),  and  collection  of  any  other  data  needed  for 
the  ground-water  site  inventory  file.  The  second  visit  would  be  to 
collect  any  data  not  obtained  on  the  first  visit,  measure  flow,  and 
determine  the  specific  conductance  of  the  water.  If  any  large 
difference  in  conductance  is  noted  between  the  first  and  second 
visits,  the  water  will  be  resampled  for  analysis. 

D.  Distribution  of  Funds: 

Salaries  $  44,850 

Travel  6,100 

Vehicle  4,120 

Supplies/Equipment  1,530 

Laboratory  25,930 

Computer  time  310 

Report  printing  760 

Total         $  83,600 

E.  Reports:  Two  tables  will  be  prepared—one  which  will  list  all  the 
spring  records,  including  discharge  measurements,  and  the  second  which 
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will  include  all  the  chemical  analyses.  These  tables  will  be  completed 
by  September  30,  1984,  and  will  be  furnished  to  BLM  for  their  use  until 
the  final  report  is  prepared.  A  draft  of  the  final  report  will  be 
submitted  for  technical  review  by  November  30,  1984,  and  it  will  be 
transmitted  for  USGS  Regional  and  Headquarters  review  (with  a  copy  to 
BLM  for  their  review)  by  January  31,  1985.  The  report  will  be  printed 
as  a  USGS  Water-Resources  Investigation  and  printed  copies  will  be 
available  sometime  after  about  May  31,  1985,  depending  on  the  time  used 
by  review,  revision,  and  printing. 
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Virginia 


VIRGINIA 

SUMMARY  OF  FUNDS   (FY  84) 
WATER  RESOURCES  DIVISION 

Northern  Appalachian  Coal   Region 

Project Funds 

Hydrologic  Reconnaisance  of  the  Coal   Bearing  $  70,000 

Regions  of  Jefferson  National   Forest  - 
Clinch  Ranger  District 

Total  $  70,000 

Total   for  State  of  Virginia:     $70,000 
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VIRGINIA 


Curtis  Jones,  BLM  State  Director  (FTS  235-2833) 

Jerry  Coalgate,  BLM  Technical  Investigations  Coordinator  (FTS  235-2868) 

Herbert  Freiberger,  WRD  District  Chief  (FTS  922-7872) 

I.  Hydrologic  Reconnaisance  of  the  Coal -Bearing  Regions  of  Jefferson  National 
Forest  -  Clinch  Ranger  District 

A.  Introduction:  Total  coal  production  in  Virginia  between  1978  and  1980 
increased  by  almost  30  percent  to  an  all-  time  record  of  41,008,884 
tons.  Assuming  this  trend  continues,  the  demand  for  areas  to  lease 
for  coal  mining  will  increase  in  like  proportion.  This  demand  will 
probably  bring  increased  pressure  on  the  leasing  of  federal  lands.  In 
June,  1979,  under  Presidential  Order,  the  Secretary  of  the  Interior 
announced  a  program  to  make  federally  owned  lands  more  readily 
available  for  competitive  leasing.  In  the  program,  the  Bureau  of  Land 
Management  is  charged  with  the  responsibility  of  leasing  federal  coal 
resources  to  meet  anticipated  regional  coal  demands,  and  for  insuring 
that  the  environmental  consequences  of  the  proposed  coal  production 
activities  are  identified  and  adequately  addressedJ 

A  hydrologic  data  base  in  the  Federal  coal  lands  of  southwest  Virginia 
is  virtually  nonexistent.  Without  this  data  base  an  assessment  of  the 
potential  hydrologic  impacts  resulting  from  coal  removal  cannot  be 
addressed  adequately. 

B.  Location:  Most  federal  coal  in  Virginia  is  located  in  the  Jefferson 
National  Forest,  Clinch  Ranger  District,  in  the  extreme  southwest  part 
of  the  State.  The  areal  extent  of  the  Forest  proper  (study  area)  is 
about  132  square  miles  and  includes  portions  of  Scott,  Lee,  Dickenson, 
and  Wise  counties.  Numerous  parcels  of  private  land  are  within  the 
confines  of  the  Forest. 

C.  Objectives: 

1.  Complete  a  hydrologic  reconnaissance  of  those  areas  in  and 
adjacent  to  the  Clinch  Ranger  District  where  there  exists  a 
potential  for  coal  mining. 

2.  Compile  a  hydrologic  data  base  of  available  ground  and  surface 
water  characteristics  including  quality. 

3.  Initiate  a  program  to  collect  data  on  streamflow  and  ground  water 
conditions  throughout  the  study  area.  These  data  will  be  used  to 
generate  streamflow  statistics  and  to  calibrate  the  USGS  PRMS 
digital  model  of  the  hydrologic  system. 

Grason,  David,  1981,  A  presentation  and  evaluation  of  the  hydrologic 
information  available  for  the  major  coal  lands  in  seven  eastern  states, 
sources  of  available  information,  and  a  plan  for  future  work. 
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D.  Procedures: 

1.  Hydrologic  reconniassance 

Continue  hydrologic  reconnaissance  of  potential  coal  mining  areas 
for  general  overview  of  existing  hydrologic  conditions. 

2.  Compilation  of  existing  hydrologic  data 

Continue  visits  to  Federal,  State,  and  private  agencies  associated 
with  data  collection  in  and  adjacent  to  the  Forest.  Collect 
available  records  of  water  discharge,  water  levels,  and  water 
quality  that  may  apply  to  the  study  area.  Retrieve  existing  data 
from  computer  files  (USGS-WATSTORE,  EPA-STORET). 

3.  Data  collection  program 

a.  Continue  inventory  of  springs  and  wells  in  areas  subject  to 
mining.  Measure  discharge  and/or  water  levels  on  representa- 
tive number  on  a  quarterly  basis  to  determine  seasonal  and 
annual  variability.  Collect  water  samples  and  analyze  for 
major  constituents,  temperature,  specific  conductance,  and  pH. 

b.  Continue  to  record  precipitation. 

c.  Continue  to  collect  streamflow  data  at  5  continuous  gaging 
stations  (on  3-inch  pipe). 

d.  Continue  to  collect  peak  stage  data  at  9  crest-stage  gages. 

e.  Instrument  and  continuously  record  discharge  from  six  springs 
representing  different  lithologic  units  and  structural 
features. 

f.  Continue  to  measure,  on  a  monthly  basis,  discharge,  stage, 
specific  conductance  and  temperature  at  20  basins  with 
drainage  areas  ranging  from  0.5  to  15  mis  Included  in 
these  are  crest-stage  and  continuous  record  sites. 

g.  Move  climate  station  to  project;  continue  collection  of 
climatological  data. 

E.  Report  Procedures:  An  interpretive  report  describing  the  hydrology  of 
the  study  area,  a  conceptual  model  of  the  ground  and  surface  water 
systems,  and  the  potential  impacts  of  mining  on  the  hydrology  will  be 
prepared  at  the  conclusion  of  the  study  in  1985. 

F.  Distribution  of  Funds: 

Salaries  $  55,000 

Travel   and  per  diem  6,200 

Equipment  and  supplies  3,300 

QW  analyses  3,000 

Computer  2,500 

Total  $  70,000 
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West  Virginia 


WEST  VIRGINIA 

SUMMARY  OF  FUNDS 
WATER  RESOURCES  DIVISION 


Project Funds 

Hydrologic  Modeling  of  Small   Streams 
in  the  Coal   Areas  of  Appalachia  $140,000 


Total    for  the  State  of  West  Virginia:     $140,000 
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WEST  VIRGINIA 


Curt  Jones,  BLM  ESO  Director  (FTS  235-2833) 

Jerry  Coal  gate,  BLM  Technical  Investigations  Coordinator  (FTS  235-2868) 

David  H.  Appel ,  WRD  District  Chief  (FTS  930-5131) 

I.  Hydro! ogic  Modeling  of  Small  Streams  in  the  Coal  Areas  of  Appalachia 
John  T.  Atkins  Jr.,  WRD  Project  Chief  (FTS  930-5130) 

A.  Introduction:  Maximum  development  of  coal  as  a  source  of  energy  will 
require  the  mining  of  Federal  reserves  in  Appalachia.  The  development 
will  be  accompanied  by  environmental  changes  that  will  impact  water 
resources.  As  part  of  the  Federal  Coal  Leasing  Program,  the  Bureau  of 
Land  Management  is  required  to  incorporate  into  leasing  decisions  (1) 
an  assessment  of  hydrologic  impacts  that  could  result  from  mining,  and 
(2)  stipulations  on  mining  and  reclamation  procedures  that  will  mini- 
mize resulting  impacts.   In  anticipation  of  this  mining,  a  regional 
assessment  of  hydrologic  conditions  (flow  regime,  water  quality,  and 
basin  water-balance  relationships)  and  changes  caused  by  coal  mining 
is  needed  to  aid  Federal  managers  in  planning  and  implementing  optimum 
development  of  Federal  coal  reserves  in  Appalachia. 

B.  Location:  Study  sites  are  small  basins  (generally  less  than  10  mi^) 
with  similar  topographic,  geologic,  and  hydrologic  settings,  and 
varying  land-use  characteristics  in  West  Virginia,  Kentucky,  Virginia  - 
and  other  coal  areas  of  Appalachia.  Principal  basins  under  study 
include  Gilmer  Run,  Horse  Camp,  Colli  son,  Drawdy,  and  Brier  Creeks  (in 
Randolph,  Pocahontas,  Nicholas,  Boone,  and  Wyoming  Counties  in  West 
Virginia). 

C.  Objectives:  The  primary  objective  is  to  develop  a  predictive 
methodology  useful  to  BLM  for  describing  the  hydrologic  system  and  for 
assessing  the  impacts  of  mining  in  ungaged  areas  under  Federal  mineral 
ownership  in  the  coal -producing  areas  of  Appalachia.  The  primary 
objective  reauires  the  accomplishment  of  the  following  subordinate 
objectives: 

1.  To  calibrate  and  verify  the  USGS  Precipitation-Runoff  Modeling 
System  (PRMS)  for  simulating  streamflow  under  various  climatic  and 
land-use  conditions. 

2.  To  develop  water  quality  regression  models  for  estimating  water 
quality  changes  resulting  from  coal  mining  and  for  simulating 
chemical  constituent  concentrations  and  solute  loads. 
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D.  Procedures:  Continue  model  testing  based  on  calibration  of  measurable 
climatic,  hydrologic,  and  physical  features  to  achieve  acceptable 
synthetic  streamflow.  It  will  be  useful  for  estimating  soil -moisture 
storage  relationships,  infiltration,  surface  runoff,  and  ground- 
water/surface-water  relationships. 

Model  calibration  and  verification  will  be  based  on  available  data 
that  ranges  from  3  to  5  years  in  duration  from  five  small  basins 
monitored  as  part  of  other  hydrologic  studies  in  West  Virginia. 
Available  data  from  other  small  basins  in  Kentucky  and  Virginia  will 
be  added  to  the  study  in  order  to  expand  the  modeling  effort  to  other 
coal  areas  in  Central  Appalachia. 

Model  calibrations  using  data  from  streams  draining  basins  under 
various  phases  of  mining  will  permit  an  evaluation  of  basin  system 
responses  to  basin  changes  imposed  by  changing  land  use.  An  evalua- 
tion of  results  from  similar  studies  in  Alabama,  Tennessee,  and 
Pennsylvania  will  be  made  to  assess  changes  in  model  parameters 
required  to  reproduce  the  physical  processes  of  the  changing 
hydrologic  system.  The  application  of  the  model  to  many  widely 
distributed  basins  will  provide  an  opportunity  to  demonstrate  model 
parameter  regionalization  and  transferability  to  other  basins  in 
Central  Appalachia.  The  basins  selected  for  modeling  will  represent 
the  following  land-use  categories: 

1.  Active  surface-  mined  areas,  active  underground-mined  areas,  and 
combination  of  surface-  and  underground-mined  areas. 

2.  Old,  abandoned,  and  unreclaimed  mixed  areas. 

3.  Reclaimed  areas. 

4.  Undisturbed  control  areas. 

An  evaluation  of  water-quality  data  (major  inorganic  constituents)  in 
the  coal  areas  of  West  Virginia  will  continue  for  developing  regional 
water  quality  regression  models  that  could  be  added  to  the  watershed 
model  as  a  subroutine  module.  The  regression  relationships  will  be 
useful  for  assessing  and/or  predicting  water-quality  changes  in 
streams  affected  by  coal  mining. 

E.  Report  Products:  Study  data  are  stored  in  USGS  computer  data  files 
and  are  available  to  other  agencies  and  organizations.  An  inter- 
pretive report  presenting  model  calibration  and  testing  results  after 
the  first  year  of  study  was  prepared  and  submitted  to  BLM  for  review 
in  FY  83.  The  report  will  be  available  for  distribution  in  FY  84  as  a 
Water  Resource  Investigation  Series  report.  An  interpretive  report  on 
the  regional  application  of  the  model  to  unmined  and  mined  basins  in 
Central  Appalachia  will  be  available  for  review  in  September,  1985. 
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F.  Relationship  to  Other  USGS  Studies:  This  project  benefits  from  and 
supplements  other  programs  in  the  West  Virginia  District.  A  project 
(WY-  152)  consists  of  monitoring  climatic  and  hydrologic  data  in  mined 
and  unmined  basins  in  the  Big  Sandy-Tug  Fork  basins  of  Virginia,  West 
Virginia,  and  Kentucky.  These  sites  will  provide  test  cases  for 
demonstrating  model  applications  and  transferability  to  ungaged 
areas.  Other  similar  studies  in  Indiana,  Pennsylvania,  Kentucky, 
Tennessee,  and  Alabama  will  benefit  from  mutual  exchange  of 
information  between  the  programs. 

G.  Distribution  of  Funds: 

Salaries  $  115,000 

Travel  7,000 

Data  Processing  14,000 

Equipment  and  Supplies  4,000 

Total  $140,000 
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Wyoming 


WYOMING 
DISTRIBUTION  OF  FY  84  CMP  FUNDS 

Water  Resources  Division 


Project 


CMP  Total 


I.     Hydro! ogic  Characterization: 
Surface  Water,  Water 
Quality  and  Sediment 

II.  Recharge  and  Discharge  through 
Alluvium  of  Ephemeral  Stream 
Channels  in  Wyoming 

III.     Fluvial   System  in  Energy-Mineral 
Areas 

IV.     Surf ace-Water  Quality  in  the 

Overthrust  Area,  Southwestern 
Wyoming 

V.     Evaluation  of  the  Ground-Water 

Observation-Well   Program  for  the 
Powder  River  Basin  and  Adjacent 
Area,  Northeastern  Wyoming 

VI.     Alluvium  Study  of  Powder  River  Basin 
VII.     Hydrology  of  Coal   Spoils 


Total 


$  118,600 

61 ,000 

37,000 
70,000 

45,000 

20,000 

24,400 

$376,000 


Total   for  State  of  Wyoming:     $376,000 
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WYOMING 

Hillary  A.   Oden,   BLM  State  Director  (FTS  328-2326) 

Cliff  Franklin,  BLM  Technical    Investigations  Coordinator  (FTS  328-2079) 

Richard  M.   Bloyd,  WRD  District  Chief  (FTS  328-2153) 

I.     Hydrologic  Characterization--Streamflow,  Water  Quality,  and  Sediment 

Ernest  S.   Denison,  WRD  Project  Chief  (FTS  328-2718) 

A.  Locations:     Powder  River  and  North  Platte  River  Basins. 

B.  Objectives:     Determine  runoff,  chemical   quality,  and  sediment- 
transport  characteristics  of  streams  in  or  near  areas  of  extensive 
coal   deposits. 

C.  Procedures:     Operate  the  hydrologic-data  stations  listed  below. 

D.  Report  Products:     All   data  collected  have  been  or  will  be  published  in 
the  USGS  annual   series  of  data  reports.     This  information  has  been  and 
will   continue  to  be  used  in  interpretive  studies  related  to  coal 
hydrology. 

E.  Distribution  of  Funds  by  Area  and  Station: 


1 .     Powder  River  Basin 

Station  Number  and  Name 

sw 

QW 

Sed. 

Total 

06313000  South  Fork 

Powder  River  near  Kaycee 
06313400  Salt  Creek 

near  Sussex 
06313500  Powder  River 

at  Sussex 
0631 70C0  Powder  River 

at  Arvada 

$5,730 
5,730 
5,730 

$4,800 

$15,380 

2,410 

13,500 

15,380 

$25,910 

8,140 

19,230 

15,380 

$17,190 

$4,600 

$46,670 

$68,660 

2.     North  Platte  River  Basin 

Station  Number  and  Name  SW  QW  Sed.  TotaT~ 

06642650  Stinking  $5,730       $4,800       $15,380       $25,910 

Creek  above  Lawn 

Creek,   near  Alcova 
06643510  North  Platte  5,730         4,800         13,500         24,030 

River  above  Poison 

Spider  Creek,  near 

Alcova 


$11,460       $9,600       $28,880       $49,940 
ToTiTs  $28,650     $14,400      $75,550    $118,600 
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II.  Recharge  and  Discharge  through  Alluvium  of  Ephemeral  Stream  Channels  in 
Wyoming 

Leslie  W.  Lenfest,  Jr.,  WRD  Project  Chief  (FTS  328-  2723) 

A.  Location:     Wyoming,  statewide. 

B.  Objectives:     The  Surface  Mining  Act  requires  protection  of  "the 
essential   hydrologic  function  of  alluvial   valley  floors"  by  either 
preservation  or  reclamation.     However,  the  hydrology  of  alluvium  is 
poorly  understood.     The  objective  of  this  study  is  to  determine  the 
relationship  of  water  in  the  alluvium  to  streamflow  and  the 
hydrologic  relationship  of  the  alluvial   and  bedrock  aquifers. 

C.  Procedures:     Three  concepts  of  hydrologic  functions  of  the  alluvium 
have  been  postulated:     1)  significant  recharge  to  shallow  aquifers 
occurs  from  infiltration  of  ephemeral   stream  runoff  through  the 
alluvium;  2)  alluvial   aquifers  associated  with  ephemeral   streams  act 
as  buffers  between  the  channel   and  the  bedrock  aquifers;  and  3)  the 
loss  of  surface-water  runoff  to  the  alluvium  is  reflected  in  the 
runoff  hydrograph  shape. 

Streamflow,   soil  moisture,  hydraulic  properties  of  channels,  and 
water  level  data  will  be  collected  and  analyzed  to  test  the  postu- 
lated concepts.     A  stream-aquifer  response  model   and  a  finite- 
difference  flow-routing  model  will   be  used  to  aid  in  the  analysis. 

D.  Report  Products:     The  final   report  wil   be  prepared  in  FY  84,  and  will 
include  data,  tests  conducted,  and  the  final   results. 

E.  Distribution  of  Funds: 

Salaries  $  56,000 

Travel  2,000 

Computer  charges  2,000 

Drilling  1 ,000 

Total  $  61 ,000 

III.  The  Fluvial  System  in  Energy-Mineral  Areas  of  Wyoming 
Hugh  W.  Lowham,  WRD  Project  Chief  (FTS  328-2722) 

A.  Location:  Northeastern  and  southwestern  Wyoming 

B.  Objectives:  In  the  arid  and  semi  arid  plains  of  Wyoming,  running 
water  is  the  most  dominant  force  of  all  agents  that  sculpture  the 
land  surface.  Land  uses  that  affect  the  runoff  might  also  induce 
changes  in  local  fluvial  systems,  causing  accelerated  erosion  and 
sedimentation  and  undesirable  modification  of  drainage  networks. 
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The  objectives  are  to  describe  the  processes  of  the  fluvial  system 
for  the  energy-rich  plains  areas  of  Wyoming,  and  to  present 
procedures  and  case  histories  that  can  be  used  in  land-use  planing 
to  minimize  erosion  and  provide  stable  drainage  networks. 

C.  Approach:  Through  an  extensive  literature  search,  existing 
knowledge  applicable  to  channel  formation  and  drainage  development 
will  be  summarized.  Case  histories  of  channel  response  to  various 
past  developments  in  Wyoming  will  be  described  to  highlight  the  need 
for  planning  and  design  of  stream-related  projects.  Quantitative 
relations  that  describe  channel  and  drainage  formation  will  be 
developed  to  aid  in  the  planning  of  land  uses  that  may  affect  runoff 
and  channels.  Channel  and  drainage-network  data  will  be  measured 
with  a  computerized  digitizer  from  maps  and  aerial  photographs. 
Emphasis  will  be  given  to  ephemeral  and  intermittent  streams  of 
plains  areas.  Characteristics  to  be  considered  include  channel  size 
and  gradient,  meander  patterns,  drainage  density,  and  basin  slope. 
Present  and  past  land-use  activities  will  be  observed  and  evaluated 
to  determine  the  most  effective  procedures.  Alternate  procedures 
also  will  be  developed  and  evaluated. 

D.  Report  Products:  A  final  report  will  be  prepared  that  summarizes 
the  data,  predictive  relations,  case  studies,  and  alternative 
procedures  that  can  be  used  for  planning  and  designing  where  the 
fluvial  system  is  subject  to  alteration.  The  report  will  be 
prepared  in  FY  85. 

E.  Distribution  of  Funds: 

Salaries  $  33,000 
Travel  2,000 

Computer  services  2,000 

Total  $  37,000 

IV.  Surf ace-Water  Quality  in  the  Overthrust  Area,  Southwestern  Wyoming 
L.  R.  Larson,  WRD  Project  Chief  (FTS  328-2720) 

A.  Location:  Uinta  and  Lincoln  Counties,  Wyoming.  Principally  streams 
and  springs  in  the  drainages  of  the  Bear  and  Hams  Fork  Rivers,  and 
the  Blacks  Fork. 

B.  Objectives:  The  Overthrust  area  is  rich  in  mineral  resources, 
including  coal  ,  oil  and  gas,  and  phosphate.  Development  in  this  area 
is  currently  the  most  aggressive  that  is  occurring  in  the  Rocky 
Mountain  area.  The  objective  of  this  project  is  to  provide  baseline 
data  on  the  quality  of  water  in  streams  and  springs  in  the  area. 

C.  Procedures:  Intensive  sampling  of  streams  and  springs  will  be  made 
during  1984  and  1985.  Measurements  and  samples  will  be  obtained  at 
about  100  sites  during  the  spring  snowmelt  and  again  during  the  fall 
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low  flows.  Due  to  the  remoteness  of  much  of  the  area,  a  helicopter 
will  be  used  to  transport  the  hydrologists  to  many  of  the  sample 
sites.  A  similar  method  of  sampling  was  successfully  used  during 
1976-78  in  the  Green  River  basin.  A  helicopter  from  the  Boise  Fire 
Center,  contracted  and  paid  for  directly  by  BLM,  provides  excellent 
service  at  very  reasonable  rates. 

The  data  will  be  summarized  through  the  use  of  statistical  summaries 
and  graphs,  using  computer  programs  that  are  available  from 
Statistical  Analysis  Systems. 

D.  Report  Products:  The  data  will  be  published  in  the  annual  reports-- 
Water  Resources  Data  for  Wyoming.  Statistical  summaries  and  graphs 
of  the  data  will  be  presented  in  a  final  report. 

E.  Distribution  of  Funds: 

Salaries  $  20,000 

Travel  4,000 

Laboratory  costs  46,000 

Total  $  70,000 

V.     Evaluation  of  the  Ground-Water  Observation-Well   Program  for  the  Powder 
River  Basin  and  Adjacent  Area,  Northeastern  Wyoming 

Pamela  B.   Daddow,  WRD  Project  Chief  (FTS  328-2723) 

A.  Location:     Northeastern  Wyoming. 

B.  Objectives:  The  rapid  development  of  energy  minerals  in  northeastern 
Wyoming  has  changed  the  pattern  of  ground-water  use  from  agricultural 
to  a  combination  of  agricultural,  urban,  and  industrial  uses.  Because 
of  these  changes  the  observation-well  network  needs  to  be  evaluated, 
then  modified,  in  order  to  provide  the  basic  hydro! ogic  data  needed 
for  scientific,  engineering,  and  management  purposes.  The  objective 
of  this  project  is  to  assess  the  existing  observation-well  program  and 
recommend  changes  that  will  make  the  program  responsive  to  present  and 
future  needs  for  water-level  ground-water  data. 

C.  Procedures:  The  concept  of  overlapping  networks  of  observation  wells, 
used  successfully  in  North  Carolina,  will  be  applied.  Each  network  of 
wells  will  be  established  to  meet  a  separate  hydro! ogic  objective.  (A 
given  well  may  be  a  part  of  more  than  one  network  if  it  provides  data 
for  more  than  one  objective.)  Network  objectives  will  be  established; 
for  example,  to  determine  the  amount  of  water  in  storage  during  the 
spring,  the  effects  of  large-scale  withdrawals  on  water  levels,  and  so 
forth.  A  new  inventory  of  wells  in  the  area  will  be  made  and  field- 
checked.  Well  records  and  water-level  data  for  all  wells  will  be 
tabulated,  evaluated,  and  filed.  Each  network  will  be  evaluated  by 
plotting  the  wells  for  the  network  on  a  map,  checking  the  extent  to 
which  each  well  contributes  to  the 

77 


objective  of  the  network,  and  determining  deficiencies  of  the 
network.  Changes,  including  additions  and  deletions,  will  be 
recommended  to  establish  a  set  of  networks  that  will  meet  the 
corresponding  objectives.  Procedures  will  be  established  for  annual 
review  of  the  networks. 

Report  Products:  An  open-  file  report  containing  a  compilation  of 
information  about  all  wells  will  be  prepared  (maps  and  tables)  in  FY 
84.  A  Water-Resources  Investigations  report  describing  the  evaluation 
of  the  networks  and  containing  recommendations  for  modifying  the 
networks  will  be  completed  in  FY  85. 


E.  Distribution  of  Funds: 

Salaries 

Travel 

Computer  charges 

Equipment  and  supplies 


Totals 


$  35,500 
5,000 
1,700 
2,800 

$  45,000 


VI.  Hydro! ogic  Properties  of  the  Alluvial  Deposits  along  the  Powder  River 
between  Sussex,  Wyoming  and  Moorhead,  Montana 

Bruce  H.  Ringen,  WRD  Project  Chief  (FTS  328-2719) 

A.  Location:  Wyoming,  Powder  River  Basin 

B.  Objectives:  The  alluvial  deposits  along  the  Powder  River  have  been 
identified  as  a  principal  unconsolidated  aquifer  in  the  Upper 
Mississippi  River  basin.  The  hydrology  of  this  deposit  is  poorly 
understood.  The  primary  objectives  of  this  study  are  to:  (1) 
determine  the  potential  for  development  of  ground  water  from  the 
alluvium,  (2)  describe  the  hydrology  of  the  alluvial  deposits. 

C.  Procedures: 

1.  Wells  with  driller's  logs  that  are  located  within  the  study  area 
will   be  scheduled  and  driller's  logs  examined  to  determine 
thickness  of  the  alluvial   deposit. 

2.  The  extent  of  the  deposits  will  be  measured  from  topographic  maps 
and  other  published  information. 

3.  The  relation  between  water-surface  elevation  in  the  river,  the 
alluvium,  and  the  bedrock  will   be  determined  at  one  site  through 
the  use  of  recorders  and  two  or  three  other  locations  by  field 
surveys. 

4.  Selected  wells  will   be  sampled  to  determine  the  quality  of  the 
water  in  the  alluvium. 

5.  The  aquifer  property  of  "diffusivity"  will   be  computed  from  data 
collected  by  the  recorders. 
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D.  Report  Products:  The  final  report  will  be  prepared  in  FY  84  and  will 
include  data,  measurements  made,  and  the  final  results. 

E.  Distribution  of  Funds: 

Salary  $12,500 

Travel  4,500 

Laboratory  Service  1 ,500 

Computer  Services 
Equipment  and  Suppli 


1,000 

es  500 

Total    520,000 


VI I.  Hydrology  of  Coal  Spoil  Piles,  Eastern  Powder  River  Basin,  Wyoming 
Geochemist,  WRD  Project  Chief  (FTS  328-2153) 

A.  Location:  Eastern  Powder  River  Basin,  Wyoming 

B.  Objectives:  A  principal  concern  of  the  hydro! ogic  impact  of  coal 
mining  in  the  western  states  is  the  effects  of  coal  mining  on 
ground-water  quality.  The  objective  of  the  study  is  to  utilize 
existing  techniques  for  predicting  chemical  quality  of  water  in 
spoils. 

C.  Procedures:  A  literature  review  will  be  made  to  evaluate:  1) 
techniques  that  are  being  used  to  sample  and  analyze  water  in  spoils 
of  other  western  states,  and  2)  the  aquifers  in  the  areas  of  mining/ 
and  how  changes  in  water  quality  may  affect  them. 

Permission  to  sample  at  several  mines  has  already  been  obtained. 
Samples  will  be  collected  of  overburden  where  saturated  spoil  is 
present.  Water  samples  will  also  be  obtained  from  the  spoil.  The 
overburden  samples  will  be  analyzed  by  paste  extract,  mineral 
analyses  and  column  leaching.  The  resulting  data  will  be  used  to 
predict  the  effects  of  the  coal  spoil  on  ground-water  qaulity. 

D.  Report  Products:  The  final  report  in  the  Water  Resources 
Investigations  Series  will  be  prepared  in  FY  85,  and  will  include 
data,  tests  conducted,  and  conclusions. 

E.  Distribution  of  Funds: 

Salaries  $  10,000 

Travel  3,000 

Laboratory  11,400 

24,400 
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Denver  Service  Center 


DENVER  SERVICE  CENTER 


SUMMARY  OF  FUNDS  (FY  84) 
WATER  RESOURCES  DIVISION 


Project CMP  Funding 

Coal  Hydrology  Summary  $  30,000 

Total  for  Denver  Service  Center:  $  30,000 
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DENVER  SERVICE  CENTER 

Delmar  D.  Vail,  Director  (FTS  234-2329) 

Bruce  Van  Haveren,  Hydrologist  (FTS-234-2374) 

Donald  A.  Goolsby,  Regional  Energy  Coordinator  (FTS  234-3661) 

I.  Coal  Hydrology  Summary 

A.  Location:  Nationwide 

B.  Objective:  Summarize  the  significant  accomplishments  of  the  USGS 
Federal  Coal  Hydrology  Program  and  BLM  Coal  Hydrologic  Investigations 
since  1974. 

C.  Procedures:  A  task  force  has  been  formed  to  initially  plan  and 
coordinate  the  project.  The  task  force  met  in  November  to  outline  the 
summary  report.  Each  WRD  district  office  will  be  asked  to  summarize 
significant  accomplishments  in  coal  hydrology  for  several  subject 
areas.  Authors  will  then  be  selected  to  write  individual  sections  of 
the  report. 

D.  Distribution  of  Funds: 

Salaries  $  30,000 

Total       $  30,000 

E.  Reports:  The  product  of  this  effort  will  be  a  USGS  Professional 
Paper.  A  draft  of  the  paper  will  be  completed  by  September  30,  1984; 
publication  is  slated  for  mid-1985. 
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